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P R E F A C E 
OBSERVATION : NATURE & SCOPE OF PROBLEM 
With the advent of independence, the foremost 
task of the Government of India was to activate the then 
almost stagnant economy of the country towards speedier 
economic development. To accomplish this objective through 
Five-year Plans, the inevitability of an adequate develop-
ment of economic infrastructure was increasingly recogni-
sed. In this context, an adequate and well-synchronized 
development of energy as an important constituents of 
basic economic infrastructure became an important propo-
sition of paramount significance for the accelerated pace 
of balanced economic development of India. In fact, the 
material prosperity of a nation largely depends upon the 
extent of production and utilisation of energy resources 
in as much as the extent and pace of development of each 
and every economic sector. Obviously, shortage of energy 
is a barrier to economic growth of a modern industrial 
economy and a low level of energy consumption is an indi-
cator of under development. 
Considering the crucial significance of adequate 
development of various energy resources as a pre-condition 
for and a stimulus to an all-round economic development of 
the country on one hand, and given the existing financial 
and technological gaps followed by an under developed state 
of the economy on the other, it was found expedient by the 
Government of India to resort to foreign resources to under-
take the gigantic programmes of energy development requiring 
massive investments and sophisticated technology often 
available with the developed countries of the world. 
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HYPOTHESIS 
In view of the above observation, the hypothesis 
has been that energy being one of the most vital forces in 
economic development of under-developed countries like 
India, it calls for massive investments and sophisticated 
technology to be attracted from foreign collaboration and 
foreign resources in order to overcome the constraints of 
absence of adequate local manufacturing facilities and 
severe foreign exchange limitations. It would allow to 
undertake substantial development of energy project and 
would lead to an accelerated economic development of the 
country. 
OBJECTIVES AND SCOPE OF STUDY 
It is in this context that the .present work is 
aimed at studying the role of foreign collaboration in 
the development of energy projects in India, and thereby 
in socio-economic development of the country at large. 
The study seeks to examine the real worth of foreign asso-
ciation at 'official' and 'private' levels towards the 
setting up of energy projects in India by taking into con-
sideration the benefits and costs of such collaboration 
to the national economy. The present study may, therefore, 
be considered as important in so far as it is the first 
modest attempt ever made in India with regard to foreign 
collaboration toward the development of energy projects 
in the country. This work has been ventured in response 
to a long-felt need for a careful study and research into 
the role and future desirability of foreign collaboration 
in the development of energy projects in India. 
In drawing up the design of this work the follow-
ing objectives were set out;(i) to collect the relevant 
I l l 
information and data from various primary and secondary 
sources, (ii) to analyse the nature and extent of colla-
boration of different individual countries and interna-
tional agencies along with their terms and conditions, 
(iii) to examine the implications and desirability of 
such collaboration towards the development of energy pro-
jects in future, and (iv) to make suggestions, keeping 
in view the socio-economic costs and benefits of foreign 
collaboration with regards to the future development of 
energy resources in the country. 
The scope of this study extends to all the 
commercial sources of energy including power, coal and 
petroleum. It incorporates financial and technical colla-
boration of all the foreign countries and international 
agencies extending assistance to India at 'Official'and 
'private' levels with regard to the development of energy 
projects in the country. The study covers a period of 
three decades from 1950 to 1980. Some developments on the 
energy front during the succeeding recent years have also 
been taken into account. 
METHODOLOGY 
With the above objectives in mind, this work was 
undertaken in three phases. During the first phase, a 
detailed survey of the existing published literature was 
undertaken with a view to get fully acquainted with the 
energy sector in India. During the second phase of the 
study, the information and data pertinent to the study 
was collected from various primary and secondary sources 
and directly from the foreign missions in India as well 
as the related Indian Ministries and agencies. In the 
third phase of the study, the above collections were sys-
temetically arrnaged, synthesised, analysed and inter-
preted in order to arrive at some specific conclusions. 
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Statistical tools and techniques have also been applied 
to the data in order to draw final conclusions. 
THE FLAN OF STUDY 
The present work has been divided into six 
chapters. While the first chapter has been devoted to 
review the position of existing energy resources in 
India, the second chapter examines the pattern and struc-
ture of energy development in India. Third chapter of 
this work deals with the prevailing energy shortages in 
India and attempts to highlight the causes and appraise 
the impacts of energy crisis on different economic sec-
tors of the economy. It also discusses the short and 
long-term remedial measures to overcome the existing ener-
gy shortages in the country. Chapter fourth has been dedi-
cated to analyse the rationale of foreign collaboration in 
the development of economic infrastructure in India(includ-
ing the energy sector). It examines the need, potential 
benefits and possible costs of such collaboration and the 
desirability or otherwise of the same for the development 
of economic infrastructure in India. In chapter fifth,a 
detailed study has been made of the role of foreign colla-
boration in the development of energy projects in India. 
It examines the extent , nature, terms and conditions of 
foreign countries and international agencies extending 
financial and/or technical assistance to India with re-
gard to the development of energy projects in this country. 
It also attempts to appraise the costs and benefits of 
such collaborations to the Indian economy. 
Chapter sixth, has been devoted to draw the main 
conclusions of the study and to give suitable suggestions 
to eliminate the disturbing factors associated with role 
of foreign collaboration in the development of energy pro-
jects in India, 
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LIMITATIONS OF THE STUDY 
Though efforts have been continuously made to 
select the statistical data from the primary published 
sources, but the Governmental agencies with its weak data-
base with regard to various energy resources has necessi-
tated to resort to secondary data from national and inter-
national published sources in the form of reports, surveys 
and journals to carry out this work in its full perspec-
tive. It may have, obviously, resulted in minor differen-
ces in data presented in the study and found elsewhere. 
Keeping in view the wide scope of the subject in 
question and the personal limitations of an individual, 
omissions, if any, with regard to certain aspects of this 
study (on account of non-availability of the relevant in-
formation/data) are hereby accepted. 
CONCLUSION 
I shall deem my efforts as rewarded if my sugges-
tions based on conclusions of this study make any contri-
bution with regard to the formulation and adoption of some 
suitable foreign collaboration policy towards strengthening 
the energy sector in India for speedier industrialisation 
and a balanced economic development of the country. I 
hope that this study will prove a catalyst to further 
thinking and research on the subject. 
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CHAPTER - 1 
POSITION OF PRESENT ENERGY RESOURCES IN INDIA 
At the outset, it seems pertinent to review the 
position of existing energy resources in India. The princi-
pal energy resources of the country, both actual and poten-
tial, can broadly be grouped under two heads, namely, comm-
ercial energy resources and non-commercial energy resources. 
The former may further be grouped under conventional and 
non-conventional energy resources. ^^ l^ile coal, petroleum, 
hydel power and nuclear fuels constitute the conventional 
commercial energy resources in India, solar, geo-thermal, 
tidal and wind energy fall within the later sub-group, viz., 
non-conventional commercial energy resources. Non-commer-
cial energy resources in India comprise of firewood and 
charcoal, dried animal dung and vegetable waste. This chap-
ter is dedicated to show the position of present energy re-
sources in India. 
While I shall concentrate on reviewing the position 
of existing conventional and commercial energy resources in 
India, but before turning to them, reference may briefly be 
made to non-conventional commercial energy resources named 
above, all of which are as yet fairly untapped in India as 
elsewhere because of limitations of existing knowledge and 
technologies. 
SOLAR ENERGY 
Solar energy has the greatest potential for India 
in the long run because of the large amount of solar radia-
tion which it receives throughout the year as shown in 
Table - 1.1. 
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Although solar energy is an attractive source of 
energy for India, but with the present technology of collec-
tion and storage, solar energy is not competitive for large 
scale power generation. If means can be developed of explo-
iting solar energy at an acceptable cost, solar energy 
would have a profound implication for meeting the growing 
energy needs of India. It is generally conceived, however, 
that technological break-through in cost reduction is un-
likely to take place for a considerable time. At present 
solar energy is used directly only to a very limited extent 
in India for space heating, air-conditioning and refrigera-
tion, crop-drying, cooking etc. Conversion of solar energy 
into electricity can be achieved v/ith present techniques at 
a very high cost, and a substantial fall in cost is likely 
to take a long period of further research and development 
work. In India there are 28 research and development orga-
nisations working on solar energy and seven companies have 
entered into the field of manufacturing solar energy equip-
2 ments. 
GEO-THERMAL ENERGY 
Geo-thermal energy potential in India appears to 
be very limited. According to the Geological Survey 
India, 1977, the perspective geo-thermal regions in India 
where the generation of geo-thermal energy, is possible are 
North-West Himalayan ranges. West Coast (Western Maharashtra, 
1. Research work is being carried out by the Birla Institute of Techno-
logy at Pilani, Indian Institute of Technology, Bharat Heavy Electri-
cals Ltd., Central Electronics Ltd., Punjab Agricultural University 
at Ludhiana, Annamalai University, The College of Agricultural Engi-
neering at Jabalpur, the Central Salt & Marine Chemical Research 
Institute at Bhavnagar and by other Indian Universities and firms. 
2. Vadilal Dagli, : Cominerce, Annual Number, 1977, Bombay, Vol. 135, 
No. 3475, p. 7, 
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Gujarat region), Narmada-Son Valley and Damodar Valley? 
Geo-thermal energy, if tappable, can be a highly competi-
tive form of energy. Even though the role of geo-thermal 
energy in power generation in India may not be very impor-
tant, it may prove to be more immediately usable source 
and impart locational advantages 5 
TIDAL POl>rER 
Countries like France, U.S.A., Canada, U.K., China 
and Argentina have successfully harnessed the tidal power 
for electricity generation^ Having a long coast line of 
about 35,630 miles^ a number of possible sites for harnessing 
the total power have also been identified in India. Accord-
ing to the report of an expert panel appointed by the National 
Committee on Science and Technology, the maximum developable 
total power generation at various sites in India is as under :• 
Spring Tidal Total Max.poten-
Site Range (Metres) tial energy 
Bhavnagar (Gulf of Cambay) 10. ,8 2,300 
Navlakhi (Gulf of Kutch) 7. ,5 1,100 
Diamond Harbour (Hoogly River) 5, ,9 1,150 
Saugar (Hoogly River) 4 .9 
SOURCE : GDI, Ministry of Information S Broadcasting : India 1976, New Delhi, 
p. 240. 
3. GDI, Ministry of Information & Broadcasting, India, 1976 : A Reference 
Annual, Delhi, p. 24. 
4. For example, Pugga Valley and Chummating in Laddakh district of Jammu & 
Kashmir have locational advantages. Exploratory work carried out by the 
Geological Survey of India in 1977 has also established the feasibility 
of power generation from geo-thermal energy in these localities. 
5. GDI, P.C., Yojana, Delhi, Vol. XVIII, No. 1, 26 Jan. 1974, p. 75. 
6. Ibid, p. 76. 
However, total geo-thermal potential in the country 
is estimated to be much less than l.OOOMW s while in the pre-
sent state of technical knowledge exploitation of tidal ener-
gy for power generation is substantially costly as compared 
to other means of generation. Nevertheless, further investi-
gations and studies to determine the mode of development, the 
features, the potential and the economic viability still re-
main to be undertaken. 
WIND POWER 
The use of wind for electricity generation is poss-
ible in parts of the country where the velocity of wind is 
above 10 kmph. Wind speeds over 10 kmph are prevalent over 
parts of coastal regions, Rajasthan, Gujarat, Maharashtra 
and Mysore.® Nevertheless, electricity generation from wind 
power is at present a costly affair. Despite research and 
development work on the utilisation of wind power taken up 
in 1952^ not much progress has been achieved so far. Tech-
no-economic feasibility has yet to be satisfactorily estab-
lished to reduce investment costs per unit of installed capa-
city . 
A great deal of research and development work is 
being carried out in many countries including India in re-
gard to the utilisation of all these possible non-conventio-
nal sources of energy, and recent changes in the world energy 
situation are bound to accelerate the pace of this effort. 
This is conceivable from the fact that the Government of 
India established the Department of Non-Conventional Energy 
7. Parikh, K.S. : Second Indian Studies ; Energy, Delhi, Macmillan Co. 
of India Ltd., 1976, p. 42. 
8. Parikh, S.K. : Second Indian Studies : ENERGY, op. cit. p. 41. 
9. Krishnan, As "A Case for Wind Power Utilisation", Commerce, Vol.13 5, 
No. 3775, p. 105. 
Resources in September 1982 under the Ministry of Energy 
to formulate the policies and programmes for development 
of new and renewable sources of energy, and also to co-
ordinate and intensify research in this field^° At present 
it is impossible to propose a time by which any or all of 
these sources would make a significant contribution to the 
total supply of energy consumed in India. Hence, no fur-
ther reference is made to them in this chapter. 
COAL 
India, where coal mining started as far back as in 
1874, possesses large and extensive reserves of coal. Pub-
lished estimates of their quantity have differed appreciably, 
and a great deal of exploratory work is still needed to make 
a confident assessment. Table 1.2 displays the recent estima-
tes of coal reserves arrived at by the Fuel Policy Committee. 
Thus, the total estimated reserves of all types 
of coal are now put at 82,975 million tonnes, of which just 
over one-quarter comes into the category of proved reserves. 
Out of the proved reserves of 23,160 million tonnes, 39 per 
cent consists of coking coal and 61 per cent of non-coking 
coal. The share of non-coking coal in other reserves, both 
indicated and inferred, exceeds per cent, so that for all 
forms of coal reserves coking coal accounts for about one-
quarter and non-coking coal for three quarters. Besides, in 
the case of proved reserves of non-coking coal, it appears 
that out of the total 12,306 million tonnes about one-quarter 
can be assigned to grades with an ash content and moisture 
of more than 40 per cent, which has not yet been acceptable 
10. GOI, Ministry of Information and Broadcasting, India-1983, New Delhi, 
1983, p. 295. 
11. Commerce, Bombay, Vol. 135, No. 3475, op. cit. , p. 59. 
TABLE - 1.2 
ESTIMATED COAL RESERVES IN INDIA (Million Tonnes) 
Proved 
Reserves 
Indicated 
Reserves 
Inferred 
Reserves 
Total 
Reserves 
Prime Coking Coal 3,650 1,540 460 5,650 
Medium Cocking Coal 3,850 4.309 1,272 9,431 
Semi and Weakly 
Coking Coal 
1,559 2,600 914 5,073 
Total Coking Coal 9,059 8,449 2,646 20,154 
Non-Coking Coal 12,306 22,310 26,180 60,796 
Lignite 1,795 202 28 2,025 
TOTAL COAL RESERVES 23,160 30,961 28,854 82,975 
NOTES : 1. Proved reserves are those within 200 meters of workings, 
outcrop or borehole. 
2. Indicated reserves are those within points of observation 
not more than 1,000 meters apart or 2,000 meters for beds 
of known continuity. 
3. Inferred reserves are those based upon broad knowledge of 
the measures even though there is no quantitative evidence 
within 1,000 to 2,000 meters. 
SOURCE : Fuel Policy Committee Report, Delhi, Controller of Publications, 
May, 1974. 
figure. The remaining three-quarter of non-coking coal remains 
with ash contents of less than 40 per cent, which is normally 
the minimum acceptable figure. Applying this factor to total 
reserves of non-coking coal, proved and others, would reduce 
the figure of 60,796 million tonnes as displayed in table 
1.2, to 45,597 million tonnes. At the present level of out-
put of non-coking coal, a reserve of this size is estimated 
12 
to be an adequate amount for between 100 to 150 years. How 
ever, India's 50 per cent of the in situ reserves are consi-
dered actually minable after accounting for locked-up coal 
for geological and statutory reasons and" mining losses. As 
such, about 39,000 to 40,000 million tonnes of non-coking 
14 
coal would be available for use.^^ This level of reserves 
would suffice only for a further 65 to 70 years from now. 
The position of coking coal, which is the main fuel 
for all the heavy and light metallurgical industries, appears 
to be rather less favourable. It can be seen from Table 1.2 
that the total reserves of prime coking coal, which is abso-
lutely necessary for manufacturing hard coke suitable for 
use in steel plants and blending with other two types of 
coking coal for metallurgical use, are put at 5,650 million 
tonnes. Of this, the amount that can actually be charged to 
coke ovens may only be of the order of 1,600 million tonnes, 
because of losses arising non only in mining but from the 
washing process that is necessary in view of the high ash 
contents. It is estimated that the total quantity of coking 
coal, as displayed in Table 1.2, might be adequate to meet 
the metallurgical need for a further period between 40 to 50 
16 years. 
12. Parikh, K.S.: Second India Studies : Energy, Delhi, Macmillan Co. of 
India Ltd., 1976, p. 38. 
13. Bandyopadhyay, S.K.: "Thermal Energy Development in India - Constrai-
nts and Corrections", Commerce Annual Number 1977, Bombay, Vol.135, 
No. 3474, p. 48. 
14. Henderson, P.D.: India- The Energy Sector, Delhi, Oxford University 
Press, 1975, p. 9. 
15. Henderson, P.D.: India: The Energy Sector, Delhi, Oxford University 
Press, 1975, p.9. 
16. Ibid, p. 9. 
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In addition to coal reserves of lignite of the 
order of a littlp over 2,000 million tonnes also exist in 
India. Of this, Neyveli field in Tamil Nadu contains about 
1,900 million tonnes alone, rest of the deposits being in 
Gujarat-150 million tonnes, Kashmir-20 million tonnes, and 
Rajasthan-8 million tonnes. At the present rate of produc-
tion of 3 million tonnes a year these reserves are estima-
ted to last for 300 years^® 
Indian coals are, by and large, very high in non-
combustible inerts, i.e , ash and sulphur contents. Only 
about 15 per cent of the total reserves of coal are esti-
mated to belong to superior quality coal and 30 per cent 
coal is put under moderately good quality whereas the rest 
55 per cent of the reserves are of inferior quality, which 
is mainly used in thermal power plants, brick burning, rail 
1 9 traction and other industrial and domestic uses. 
The coal deposits of India are distributed very 
20 
unevenly as between different regions of the country. 
Therefore, long and cheap transportation is necessary to 
supply coal to coal-deficit regions, particularly if coal 
has to be brought from the dominant producing areas of West 
Bengal and Bihar, where the industry originally developed. 
21 
There are more than 800 coal fields in India. 
Large sized coal fields are put to 82, of which the four 
17. Bandyopadhyay, S.K.• "Thermal Energy Development in India", op.cit., 
p.49. 
18. Hinderson, P.D.: India: The Energy Sector, op.cit., p. 10, 
19. Bandopadhyay, S.K.: "Thermal Energy Development in India", op.cit., 
p.48. 
20. There are no coal fields in northwest regions, none in the west except 
for the small fields in the eastern part of Maharashtra and none in the 
south except for the Singareni fields in Andhra Pradesh, which are also 
small, and the lignite deposits of Neyveli in Tamil Nadu. 
21. Mahendru, R.G.: "Return of King Coal", Commerce, Annual Number, 1977, 
Bombay, Vol.135, No. 3475, p. 59. 
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largest fields, viz., Raniganj in West Bengal, Jharia and 
North Karanpura in Bihar and Singrauli in the northern 
part of Madhya Pradesh together acount for about 68 per 
22 
cent of the total coal reserves in the country. Thus, 
India will continue to depend for more than half of total 
coal supplies on production from West Bengal and Bihar, 
OIL AND NATURAL GAS 
The proved reserves of oil and natural gas iti India 
are at present exceedingly small. However, a great deal of 
survey and exploration work has yet to be done. Only about 
2 3 
4 per cent of the potential oil bearing sedimentary area 
in the country has so far been explored and the remaining 
area is yet to be investigated throughly, though the poten-
tial for future discoveries is still at present very uncer-
tain. 
The total sedimentary area of India comprises 27 
basins spread over almost 14,00,000 sq. km. or 42 per cent 
of the country,^^ The possible oil bearing sedimentary 
basins identified in the Indian offshore have an area of 
3,80,000 sq. km. upto a water depth of 200 metres, of which 
about two-thirds lie within depth of 100 metres?^ However, 
judged from past experience in the world as a whole, only 
3 per cent of the total sedimentary area is expected to prove 
2 6 
productive. The result of the exploratory and drilling acti-
vities of the past of 20 years is that the onshore portion of 
22. Hinderson, P.D.: India: The Energy Sector, op. cit., p. 11. 
23. Parikh, K.S.t Second India Series: Energy, Delhi, The Macmillan Co. 
of India Ltd., 1976, p. 39. 
24. Hinderson, P.O.: India: The Energy Sector, op. cit., p. 12. Commerce 
Annual, 1977, op. cit., p. 76. 
25. Hinderson, P.D.: India, The Energy Sector, loc. cit., p. 12. 
26. Ibid, p. 12. 
11. 
the Cambay basin, particularly Bombay High area, where 
exploratory drilling is in progress, appears to hold con-
siderable promise of finding oil in remunerative quanti-
ties. An encouraging feature of this portion is that the 
oil has been found in limestone reservoirs, as in the 
Middle East fields, and in rocks of that are of younger 
age than those where discoveries have already made in 
27 
India. Thus the potential for new discoveries could be 
very great. 
Simultaneously, the current position is not alto-
gether encouraging. Since the judgement made on the basis 
of broad geological evidence alone are subject to a wide 
margin of error, the amount of oil resources that may exist 
will remain a matter of Speculation in the absence of a 
great many more exploratory drillings. Recent onshore and 
28 
offshore developments, moreover, have been disappointing. 
The principal producing wells, actual or prospective, were 
all discovered in the 1950s or early 1960s; there has been 
no addition to their number in the past 15 years. Most of 
the recent oil finds are marginal and represent small accu-
mulation of oil as shown in table 1.3. 
27. The Hindustan Times, New Delhi, Nov. 5, 1979, p. 1, Col. 4. 
28. ONGC's drilling operations in the cauvery basin, Tripura and the 
Ganga Valley have not so far yielded any oil. The Commission's 
four wells in the Pondicherry, Karaikal and Mannar Palk Bay areas 
of the cauvery basin have proved dry. Similarly, three drilling 
operations in Tripura. area have failed to any oil finds. The 
Commission has drawn a blank in the Puranpura area of the Ganga 
Valley as well as in the Aravalli area. (Financial Express, 
Jan. 13, 1980, p. 1, col. 6). 
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TABLE - 1,3 
CRUDE PETROLEUM ; : PROVED AND INDICATED RESERVES 
(Million Tonnes) 
Year Reserves Domestic 
Production 
Ratio of Reserves 
to Production 
1966 153.0 4.65 32.9 
1967 154.8 5.67 27.3 
1968 141.0 5.85 24.1 
1969 132.3 6.72 19.7 
1970 127,8 6. 81 18.8 
1971 113.8 7. 19 15.8 
1972 125.2 7,37 17.0 
1973 N.A. 7.20 N.A. 
1974 N.A. 7,50 N.A. 
1975 130.1 8.30 15.7 
1976 127.8 8.89 14.4 
1977 127.9 10,76 11.9 
1978 126.0 11,63 10,8 
1979 128.2 11.76 10,9 
1980 135.4 10,51 12.9 
SOURCE : Eastern Economist, Annual Number 1982, New Delhi, January 
22, 1982, p. 195 and Commerce Research Bureau, Bombay : 
Energy in Indian Economy, 1977, p. 216. 
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It is obvious from the above table that since the 
mide 1960s, the additions to proved and indicated reserves 
have been small and the current level- of proved and indi-
cated reserves in 1972 was appreciably below the figure for 
1967, which is the highest so far achieved. Though the 
level of production of crude is constantly increasing, the 
ratio of production to reserves is correspondingly decreas-
ing, Thus, any long-run sustained increase in the level of 
domestic crude production will now depend on the discovery 
and development of enough new producing oil fields. 
Production of crude in India is at present concen-
trated in a small number of oil fields. Well over 90 per 
cent of crude in India comes from the six oil fields in 
29 Assam and Gujarat. 
So far as natural gas is concerned, it is found in 
India both alone and in association with crude oil. However, 
most of the output comes from associated sources and the only 
non-associated gas field is that at Cambay in Gujarat. The 
Nahar Katiya oil area in Assam offers good prospects for natu-
ral gas, The prognostic studies indicate that India is likely 
to find much more gas in terms of oil equivalence than oil 
itself within the country. In terms of recoverable reserves 
of oil equivalence of gas, the prognostic estimates are three 
times higher at 4.5 billion tonnes as against 1,5 billion 
tonnes of oil,^ ® Gas is, therefore, likely to play a much more 
important role in the years to come. Natural gas reserves 
production and utilisation (i.e. consumption) are shown in 
table 1.4. 
29. Hinderson, P.O.: India: The Energy Sector, op. cit., p. 13. 
30. Commerce, Annual Number, 1977, Bombay, Vol. 135, No. 3475, p. 79. 
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NATURAL GAS 
TABLE - 1.4 
RESERVES. PRODUCTION AND UTILISATION 
(million cubic metres) 
Year Reserves Produc-tion 
Utilisa-
tion 
Flared 
Gas 
Ratio of 
Utilisation 
to Produc-
tion (7o age) 
1965 737 346 391 47 
1966 63150 803 373 431 46 
1967 67250 1221 465 756 38 
1968 63340 1317 604 712 46 
1969 65600 1384 730 654 53 
1970 62480 1424 676 748 47 
1971 62290 1509 761 748 50 
1972 62510 1565 927 638 59 
1973 n. a. 1674 913 761 55 
1974 n. a. 1917 1009 908 -
1975 87670 2300 1252 1048 -
1976 184880 2409 1512 897 -
1977 228470 n. a. n. a. n. a. -
1978 265860 n. a. n. a. n. a. -
1979 344220 n. a. n. a. n. a. -
1980 351910 n. a. n. a. n. a. 
SOURCES; 1. Govt, of India, Ministry of Petroleum & ChemicalsjIndian 
Petroleum and Chemical Statistics, 1972, p. 32. 
2. CommercejAnnual Number;) 1977, op. cit. p. 79. 
3. Eastern Economist, Annual Number, 1982, Jan. 22, 1982,p.195. 
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It will be seen that the annual production of gas 
has increased rapidly in recent years to 2,400 million cubic 
metres equivalent to about 2.40 million tonnes of oil per 
annum. However, nearly 9 million cubic metres of gas equi-
valent to about 0.9 million tonnes of oil is being currently 
flared. From the final column' of the table, it can be seen 
that over 40 per cent of the output is still not utilised, 
but is flared. 
The established recoverable reserves of onshore 
gas are estimated at about 80 billion cubic metres and a 
similar reserves has been established at the South Bassein 
structure in the offshore, thereby providing India with 
recoverable reserves of 160 billion cubic metres. Based 
on prognostic studies, however, much larger reserves of gas 
are likely to be established which could sustain a daily 
production and utilisation of gas over 100 million cubic 
metres for a period of 30 y e a r s However, because of 
their generally very close association in India, the pros-
pects for future discoveries of natural gas, and consequent 
increases in output, are as hopeful but also as highly un-
certain as those for crude oil. 
HYDRO-ELECTRIC POWER 
The Central Water and Power Commission has estima-
ted, after undertaking comprehensive survey during 1953-60^^ 
34 and evaluating 260 specific schemes, the total economically 
31. Conunerce,Annual Number 1977, op. cit., p.79. 
32. Ibid. 
33. Hinderson P.O.: India : The Energy Sector, op. cit., p.15. 
34. Parikh, K.S.: Second India Studies : Energy, op. cit., p.40. 
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exploitable hydro power potential of India at 41,160 Ml^J of 
41.16^^million KW at 60 per cent load factor. But the hydro-
electric schemes in operation, hardly contribute 8.48 million 
KW. That is to say, less than 21 per cent^^of this repleni-
shable pollution-free source of energy is being exploited in 
India at present. The regionwise distribution of assessed 
hydro-power potential and its actual/anticipated development 
are indicated in table 1.5. 
It can be observed from the first two columns of 
table 1.5 that the availability of larger hydro potential in 
Northern, Southern and North-eastern regions reduces, to 
some extent, the differences which arise from the very uneven 
distribution of coal reserves^^ The chief coal producing 
States of West Bengal and Bihar are not well favoured with 
respect to hydro resources. On the contrary, a number of 
States in the Southern, Northern and North-eastern regions 
which have no coal reserves and are remote from the coal 
producing areas, are well endowed with hydro-electric poten-
tial. 
It would also be noted that the hydro potential in 
inethe North-eastern region remains,- by and large, undeve-
loped. The slow rate of exploitation of hydro resources 
in this region can be attributed to the lack of power re-
quirements in this undeveloped part of the country. The 
exploitation of these remotely placed hydel resources 
35. Parikh, K.S.: Second India Studies: Energy, op. cit. , p. 40; Commerce, 
Annual Number 1977, p. 6; Hinderson, P.D.: India : The Energy Sector, 
op. cit., p. 16; Report of the Fuel Policy Committee 1974, p. 97. 
36. Dagli, Vadilal (ed.): "A Policy for Energy", Bombay, Commerce, Vol. 
135, No. 3475, p. 6. 
37. 5f., 6fn. 6, p.5. See above p. 5. 
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TABLE - 1.5 
DISTRIBUTION OF HYDRO POWER POTENTIAL 
ESTIMATED BY STATES AND REGIONS 
(Million 
Load 
KW at 
Factor 
607o) 
REGION 
Hydro-Power 
Potential 
Developed & 
Under-Developed 
Col.l 
as 7>age 
Million 
KW at 
607o L.F. 
Per 
cent 
Million 
KW at 
607o L.F. 
Per 
cent 
of 
3 
Col. 
SOUTHERN REGION 8.097 19.7 3,221 44.6 39. 8 
Andhra Pradesh 
Karnataka 
Kerala 
Tamil Nadu 
2.477 
3.373 
1.540 
0.707 
6.0 
8.3 
3.7 
1.7 
WESTERN REGION 7,169 17.4 942 13.0 13. 1 
Guj arat 
Madhya Pradesh 
Maharashtra 
0.677 
4.582 
1.910 
1.6 
11.2 
4.6 
EASTERN REGION 2.694 6.6 574 8.0 21. 3 
Bihar 
Orissa 
West Bengal 
0.610 
2.062 
0.022 
1.5 
5.0 
0.1 
NORTHERN REGION 10.733 26.0 2,451 33.9 22. 8 
Himachal Pradesh 
Jammu & Kashmir 
Punjab & Haryana 
Raj asthan 
Uttar Pradesh 
1.868 
3,591 
1.361 
0.149 
3.764 
4.5 
8.7 
3.3 
0.4 
9.1 
NORTH-EASTERN 12.463 30.3 28 0.5 0. 3 
Assam^ 
Manipur 
11.598 
0.865 
28.2 
2.1 
1. Including Meghalaya, Nagaland and Mizoram. 
SOURCE : 1. Govt, of India, Report of the Energy Survey of India Commi-
ttee, New Delhi, 1965, p.138. 
2. Commerce Research Bureau, Bombay, Commerce Annual Number, 
1977, p.207. 
3. Hinderson, P.D.: India: The Energy Sector, op. cit. p.17. 
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largely depends on further progress in technology of extra 
high voltage transmission lines which would reduce the 
losses in conveying power over long distances. 
The firm hydro power potential as assessed by the 
erstwhile Central Water and Power Commission (Power Wing) 
between 1953 and 1960, would undergo a substantial upward 
38 
revision if advanced technology in construction techni-
ques, development- of extra high voltage transmission lines, 
changing economic pattern and increase in cost of fuel and 
consequent increase in cost of energy generation are taken 
into account. Subsequent to the completion of the original 
hydro electric survey conducted by the erstwhile CVJPC, a 39 
number of studies/investigations have established that a 
higher estimate of hydro-potential is now warranted. These 
are summarised in the 1971 report of Power Economy Commi-
ttee. Thus, outlook for hydro resources is bright and 
the existing known potential of hydroelectric power can be 
judged to make sizeable continuing contribution to the 
total power output in future^and it seems likely that esti-
mates of potential will continue to be revised upwards. 
These, however, will depend on further advances in knowled-
ge and techniques, and on the cost of availability of alter-
native sources of energy. 
38. It may be pointed out here that the above assessment of firm hydro 
power potential was made by the CW & PC on the basis of minimum 
dependable water flows which could be expected to be available, 
with the probability of 90 per cent, taking into account the regu-
lation afforded by possible storage. 
39. Some States like H.P., and U.P. have carried out further studies/ 
investigations which have revealed that the hydro potential in these 
States is likely to be much higher than what has been assessed. 
(Commerce, Annual Number 1977 , Bombay, p.65). 
40. Government of India, Ministry of Irrigation & Power, Report of 
Power Economy Committee, New Delhi, March 1971 (Chapter 2). 
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NUCLEAR FUELS 
Resources of nuclear fuels in India consist of 
Uranium and Thorium, Uranium is already in use for the 
generation of electric power in India, and the current 
nuclear power programme provides for the construction of 
new power stations with CANDU-type heavy water reactors 
using domestically produced natural uranium as fuel The 
programme suggests that, the plutonium produced in these 
heavy water reactors will then be used to feed fast bree-
der reactors which will,in turn,convert the depleted ura-
nium recovered from the spent fuel discharged from the 
heavy water reactors. 
The latest estimate of the total uranium resour-
ces in India is about 52,000 tonnes of uranium and 4,50,000 
tonnes of thorium.'^^ The existing proved minable reserves 
of Uranium (U^Og) are, however, put to 22,000 tonnesf^ 
The main concentration of uranium ores at present is in the 
Singhbhum district of Bihar, the only source in which ura-
43 
nium is being actively mined within India. In addition 
to the two mines which are presently worked out or develo-
ped, other exploitable deposits of uranium are expected in 
Bihar. Besides this main area, deposits of uranium may 
also prove worth developing near Udaipur in Rajasthan, 
though the uranium concentration is expected to be consi-
derably lower. Further prospecting and exploration work 
41. Udas, G.R. et. al. j "Uraniiom and Thorium Resources and Development 
of Techniques and Equipments for their prospection" (quoted by 
R.Ramanna in Commerce Annual 1977, p.90); see also, Kinderson, P.D. 
India, The Energy Sector, op. cit., p. 21. 
42. Hinderson, P.D: India: The Energy Sector, op.cit., p. 20. 
Parikh, K.S.: Second India Studies, Energy, op. cit., p.41. 
43. The existing proved reserves of uranium in the Bihar mines have 
been estimated at 3.5 million tonnes. (P.D. Hinderson: India the 
Energy Sector, loc. cit., p. 20). 
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for uranium is being carried out in a number of different 
regions in India, under the guidance of the Department of 
Atomic Energy in collaboration with other government agen-
cies . 
It is estimated that India's uranium reserves 
are able to support 600,000 to 10^00,000 MW installed nuc-
lear capacity for a life time of 30 years, with an energy 
3 3 44 output of 120 X 10 to 200 x 10 billion Kwh. However, 
this period is likely to be extended by improvements in 
fuel technology in the present reactors, and by the disco-
very and proving of further uranium reserves. Moreover, 
the development of fast breeder reactors, opening the pros-
pects of using vast reserves of .thorium in India, our capa-
city to generate electricity from domestic sources of fuel 
would be extended virtually without limit. However, the 
development of fast breeder reactors in India is a great 
deal of uncertainty. Further, exploitation of full poten-
tial of India's thorium reserves and the time by which it 
will be possible to do so, still remain to be established. 
FIREWOOD AND CHARCOAL 
Forests and woodlands in India constitute an impor-
tant source of energy as they are the source of firewood 
and charcoal which is the main item of domestic fuel consump-
tion in the country. Present level of consumption of fire-
wood is put at 130 million tonnes, which exceeds by 50 per 
cent the present level of output of the coal industry.'^^ 
44. Parikh, K.S.: Second India Studies : Energy op. cit., p.41. 
45. Hinderson, P.D.: India : The Energy Sector, op. cit., p.22. 
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Not much seems to be known about the sources of 
firewood, the implications of current or future levels of 
consumption for the inventory of forest resources, or the 
extent to which well-conceived programs of forestory deve-
lopment would permit the maintenance or increase of fire-
wood supplies in the long run. 
The total area occupied by forests in India is 
put at 74.6 million hectares, which accounts for 22.7 per 
cent of the total geographical area.'^ ^ Of this, 60 per 
cent is classified as exploitable and a further. 20 per 
cent as potentially exploitable'^? Virtually the whole 
of the forest area comes under the ownership of the States 
and all recorded production of timber is therefrom. The 
production figures for 1972-73 are 25.8 million cubic 
metres for total production of timber, of which 16*1 mill-
ion cubic metres (or about 11 million tonne) consisted of 
48 
fuelwood. It follows that out of the 130 million tonnes 
of total fuelwood consumption, only about 7 per cent is 
accounted for from recorded production. As to the remain-
der, it can only be said that it must come from forest 
areas not owned by the States, unrecorded production from 
State forests and woodlands belonging to villages and 
roadsides, which do not fall within the definition of 
forest areas. 
Although the ecological and environmental effects 
of the present level of firewood consumption and the resul-
tant extent of felling is generally considered to be seri-
ous, the broadest quantitative indicators of the possible 
46. Govt, of India, Ministry of Information S Broadcasting, Research & 
Reference Division : India - A Reference Annual, Delhi, Publications 
Division, May 1976, p. 197. 
47. Hinderson, P.D. : India, The Energy Sector, op. cit., p. 23 
48. India - 1976, op. cit., p. 198. 
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amount of damage and depletion are still lacking. Simul-
taneously, no estimates or assessments exists of the future 
49 
level of fuelwood consumption, which might be consistent 
with sound management for forest resources. However, the 
need for greater attention to this probe, and for action 
designed to increase the supply of firewood by planned 
investment, has been recognized in a number of recent re-
ports including Fuel Policy Committee and the Draft Fifth 
and Sixth Five Year Plan itself. Of late, a number of 
forestry schemes have also been initiated to augment fuel-J 50 wood resources, 
VEGETABLE WASTES AND ANIMAL DUNG 
Most widely accepted estimates of consumption of 
non-commercial fuels in India reveal that firewood accounts 
for almost 65 per cent of the total, vegetable wastes and 
dried animal dung for about 20 and 15 per cent respectively^.^ 
Since agricultural wastes are mainly obtained from crop resi-
dues, the available quantities largely depend on the agricul-
tural production, and the total availability can, therefore, 
be assumed to grow at the same rate as the agricultural out-
put, It is not conceived that any problem of resource use 
arises with reference to this source of domestic fuel. How-
ever, it is thought that many agricultural wastes, which are 
currently burnt, have better alternative uses. 
49. The National Commission on Agriculture has assessed the fuelwood 
requirements for 1980 and 1990 around 256 and 300 million cubic 
metres respectively. However this assessment is not reliable due 
to a number of difficulties faced during the field studies and 
estimates. (GDI, Planning Commission, Delhi s Yojana, Vol. XVIII, 
No, 1, 26 Jan. 1974, p. 69). 
50. These include forest research scheme, pre-investment survey of 
forest resources and logging training centre, social forestry 
schemes, etc. (India, 1976, p. 198). 
51. Hinderson, P.D.; India - The Energy Sector, op. cit., p. 23. ICAER : 
Demand for Energy in India 1960-to 1976; Yojana, Annual Number, Vol. 
XVIII, No. 1, 26th January, 1974,"Energy Fueling - India's Future", 
P.Jfi. 
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The present cattle population in India, including 
52 
buffaloes, is estimated to be 280 million. With an ave-
rage output of 10 kg. wet dung per animal per day, the 
annual yield can be estimated to be 1,022 million tonnes of 
wet-dung. Since it takes about five tonnes of wet-dung to 
produce one ton of dried-dung for fuel purposes, the ani -
mal yield of dried dung comes to 204.4 million tonnes. 
Since current consumption of dried animal dung as fuel is 
put to about 75 million tonnes, it appears that one third 
of the total supply is burnt as fuel. 
The use of dung as fuel is a more controversial 
issue, because of the alternative use of dung as fertili-
zer. The burning of cow-dung as fuel is considered to be 
equivalent to destroying annually as much fertiliser as 
54 
eight Sindri Plants can produce at present. However, 
the conversion of dung into gas makes the residue' a good 
organic fertilizer and yields a fuel which is more than 
six times as efficient.^^ As a result of recent increases 
in the prices of fossil fuels and inorganic fertilisers, 
the perspective net benefits from the installation of 
"gobar" gas plants for the production of fuel and fertili-
'^er from animal dung have increased over the past five 
years.^^ 
52. Coiranerce Annual Number 1977, op. cit., p.87 
53. Hinderson, P.D.: op. cit., p, 24. 
54. GOI, P.C.: Yojana, Vol. XVIII, No. 1, 26 January, 1974, p.70. 
55. Ibid, p. 71. Also see for informative survey of this subject in 
a paper by Prasad C.R. et al., Economics and Political Weekly, 
Vol. IX, Nos. 32-34, August, 1974. 
56. See, for details, Qureshey, Wasif Ali : "Bio-gas Plants and Rural 
Economy", Bombay, Financial Express, Jan. 13, 1977. 
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CONCLUSION 
We have reviewed the existing energy resources of 
India, both commercial and non-commercial, and have also 
established their efficiacy in the long run. Since India's 
existing oil and natural gas reserves are exceedingly small, 
they are likely to be exhausted in the coming few years. 
Thus, the need to find a substitute for oil is inescapable. 
Simultaneously, in view of the ever increasing import bill 
for petroleum, accelerated efforts are needed to explore 
the potential oil bearing area in the country. As for coal, 
proved and indicated reserves of coal in India are fairly 
adequate for 100 years. However, they are very unevenly 
distributed over the parts of the country. This calls for 
increase in transport capacities in accordance with the 
increase in demand for coal. Coal, as such, will be the 
immediate adequate source of energy for the unretarded pace 
of economic development of the country for the coming years, 
provided that concerted efforts to increase production and 
transport capacities are made. 
Since coal and oil are unreplenishable sources of 
energy and are estimated to be exhausted within the coming 
few decades, the sizeable hydro-electric potential of the 
country, largely untapped as yet, has vast promises to con-
tribute to the ever increasing demand for power in the 
years to come. 
Among the non-conventional renewable commercial 
energy resources of the country, that is, solar energy, 
geothermal energy, tidal power and wind power, solar energy 
has vast potentials in the long run to meet the growing 
energy needs of India. 
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Precise estimates of non-commercial conventional 
cooking fuels are not available. It is, however, estimated 
that about 50 per cent of the total energy consumption in 
India is from non-commercial sources of energy, the demand 
for which has been constantly rising commensurate with the 
increase in population resulting in fast depletion of the 
forest resources. A national strategy for forest conserva-
tion needs to be evolved in order to maintain an ecological 
balance. 
In the next chapter, therefore, the pattern and 
structure of energy development will be highlighted. 
57. GOI, P.C., Yojana, Annual Number, 1974, Delhi, 1974, p. 15. 
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CHAPTER - 2 
PATTERN AND STRUCTURE OF ENERGY DEVELOPMENT IN INDIA 
Energy is one of the essential ingredients of deve-
lopment in a developing country and the investment in energy 
developnent is, therefore, an important overhead in the 
countries engaged in economic developmentThe growth of 
national income and economic development of any country 
have invariably been marked by an increase in the power 
consumed by the population. In the initial stages of eco-
nomic development, lack of energy may constitute an impor-
tant obstacle to speedy development. The significance of 
'energy's role in the all-round development of Indian economy 
is evident by a whole array of valid reasons discussed in 
the chapter which follows. In view of the economic and 
strategic importance of energy resources, the Five Year Plans 
have also given top priority to the development of energy 
resources. This chapter attempts to study the pattern and 
structure of energy development in India. The development 
of various sources of commercial energy have been studied 
under three headings, namely, electricity, coal and petro-
leum. Attempts have been made to bring out the salient 
features of each of them and to give a brief account of 
recent developments in these fields. So far as available 
data permits, the growth of production, consumption and 
productive capacity is shown together with other basic 
1. As to how far investment in power should be classified as overhead 
capital, See the argument in J.A.Youngman, Overhead Capital, Edin-
burgh University Press, 1967, pp. 80-81. 
2. See, for details, Chapter III, Table - 3.1, p. 75. 
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information, and a description is also given of the main 
changes that have occurred in the organisation and ownership 
of these forms of energy. 
PATTERN OF ELECTRICITY DEVELOPMENT 
Being the most versatile and convenient form of 
energy, electricity plays a crucial role in the economic 
development of a country. The history of power development 
in India dates back to 1897 when a 200 KW hydro station was 
first established at Darjeeling. In the early years, most 
of the electricity supply facilities were privately.'^ owned 
the catered to the needs of large towns and cities. The 
majority of the earlier power stations comprised diesel 
generating sets. The first thermal power station in the 
country was established in Calcutta in 1899 with a total 
installed capacity of 1,000 KU.^ During the first two deca-
des of the twentieth century steam pov7er stations at Kanpur, 
Madras and Calcutta of 2,170 KW. 9,000 KW and 15,000 KW 
respectively.were commissioned. Similarly, hydro-electric 
plants of 4,500 KW at Sivasamudram in Karnataka in 1902, 
3,000 KW at Mahara in Jammu and Kashmir in 1907, 500 KW 
at Simla in Himachal Pradesh in 1911, 1,550 KW at Gokak 
Falls in 1914 and 40,000 KW at Greater Bombay in 1915 were 
installed.^ But the power.development upto 1920 was negli-
gible. By the end of 1920 the total installed capacity 
3. Venkataraman, K.: Power Development in India, New Delhi, Wiley Eastern 
Private Limited, 1972, p. 29. 
4. See, for example, Aiyer, R.P,: "Private Sector's Contribution to Power 
Development in India", Indian and Eastern Engineer, Bombay, No. 34, 
March 1956, pp. 3-13. 
5. GDI, Ministry of Irrigation and Power, Central Water and Power Commi-
ssion, Bhagirath - Irrigation and Power Quarterly, Vol. XXIV, No. 1, 
January, 1977, p. 13. 
6. Ibid., p. 13. 
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was 130 MW comprising hydro 74 MW thermal 50 Mtv and diesel 
6 Ml-7.^  Between 1921 and 1940 the total installed capacity 
increased by about ten times from 130 Ml'J to 1,300 Ml-J. The 
spurt in industrial development following the World War I, 
realisation of the use of electrical energy in industries 
and the interest shown by some provincial governments were 
responsible for this increase. However, the period from 
1941 to 1950 was full of stress and strains as a result of 
the Second World Wa*^  and the abnormal post-war conditions 
and the partition of the country that followed after inde -
pendence. The available plants, were used upto the maximum 
capacity and were subject to heavy wear and tear and frequ-
ent breakdowns. Deterioration of coal supply and shortage 
of fuel oil also worsened the situation. Thus, at the end 
of World War II, the power supply industry was in a very pre-
carious position. The total installed capacity by March 1951 
was 2,460 MW as shown in the table 2.1, It was only with the 
advent of the First Five Year Plan that power development 
received a phillip. 
THE GROWTH IN CAPACITY. PRODUCTION AND CONSUMPTION OF POWER 
DURING THE PLANS 
During the First Five Year Plan (1951-56), construc-
tion of a number of major river valley projects like Bhakra-
Na.ngal, Damodar Valley Hirakund and Chambal Valley was taken 
up, which not only resulted in stepping up food production but 
also in energy generation to trigger industrial and economic 
development as emphasised in the Second Five Year Plan. During 
the Third Five Year Plan the emphasis was on extending power 
7. GDI, Ministry of Irrigation and Power, Bhagirath, New Delhi, January, 
1977, op. cit., p. 13. 
8. Venkataraman, K.: Power Development in India, op. cit., p. 29. 
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supply to rural areas with a bias towards assured irrigation 
facilities for increasing agricultural production. The sig-
nificant development in this phase was the emergence of inter-
state grid system. The country was divided into five regions, 
each with a regional electricity board, to promote power deve-
lopment on regional basis. 
In the mid-sixties the country experienced successive 
droughts which influenced the planners to re-orient the empha-
sis on rural electrification. Thus the three Annual Plans, 
that followed the Third Plan aimed at consolidating the progra-
mmes initiated during the Third Plan. The Fourth Plan envisa-
ged the need for central participation in expansion of electri-
city generation programmes in strategic locations to supplement 
the activities in the State and to enable equitable distribu-
tion and removal of imbalance. Progress in pov^ er generation 
programmes made upto the end of the Fourth Five Year Plan was 
substantial. 
The main emphasis of the power programme in the 
Fifth Plan was on speeding up the construction and commission-
ing of power generation projects and improving the utilisation 
of the available capacities. A number of power stations were 
commissioned and the construction work on others was speeded 
up. Consequent upon these efforts, the total installed gene-
rating capacity in the country reached to about 26 million KW 
at the end of 1978-79. Table 2.1 below shows the growth of 
installed capacity over the years as well as the growth of 
power generated. 
The installed capacity for electrical energy in India, 
as displayed in table 2.1jhas shown phenomenal growth v/ith the. 
advent of the First Five Year Plan in 1951. The installed 
capacity rose from a mere 2.46 million KW in 1951 to 23.88 
million KW in 1976-77. Simultaneously, power generation rose 
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TABLE - 2.1 
GROWTH OF INSTALLED CAPACITY AND POWER GENERATION 
(Utilities & Non-utilities) 
(Million KW) 
Installed Capacity (Cumulative) Annual Electricity Generation 
Utili- Non Utili- Total Utili- Non Utili' - Total 
ties ties ties ties 
1947 1.90 - 1.90 4,073 - 4,073 
1951 1.84 .62 2.46 5,848 1,656 7 ,514 
(74.8) (25.2) (78.0) (22.0) 
1956 2.89 .76 3.65 9,662 2,210 11,872 
(79.2) (20.8) (81.4) (18.6) 
1960-61 4.65 1.00 5.65 16.937 3,186 20,123 
(82.3) (17.7) (84.2) (15.8) 
1965-66 9.02 1.15 10.17 32,990 3,835 36,825 
(88.7) (11.3) (89.6) (10.4) 
1968-69 12.96 1.34 14.30 47,434 4,208 51,642 
(90.6) ( 9.4) (91.9) ( 8.1) 
1973-74 16.66 1.80 18.46 66,463 6,333 72,796 . 
(90.2) ( 9.8) (91.3) ( 8.7) 
1974-75 18.10 2.03 20.13 68,858 6,846 75,704 
(89.9) (10.1) (91.0) ( 9.0) 
1975-76 19.65 2.52 22.17 79,907 5,785 85,692 
(88.6) (11.4) (93.2) ( 6.8) 
1976-77 21.32 2.56 23.88 88,280 7,000 95,280 
(89.3) (10,7) (92.7) ( 7.3) 
1977-78 23.84 2.22 26.06 91,286 7,400 98,686 
1978-79 26.68 2.24 28.84 91,286 7,100 1,03,386 
1979-80 - - 31.03 - - 1,12,752 
NOTE : Figures in bracket show the percentage share of utilities and non-
utilities in installed capacity and electricity generated during 
the relevant years. 
SOURCES: 1. GOI, Ministry of Irrigation and Power, Central Water and 
Power Commission : Electricity Supply Industry, Salient 
Data (February, 1974), p.24; (2). Swayambu, S.: Power Develop-
ment, GOI, Ministry of Information and Broadcasting, 1972,p.14. 
(3) GOI, Ministry of Information and Broadcasting: INDIA-1977 
and 78, p. 266 and 268 and India 1979, p.272; (4) Commerce 
Annual Number 1977, Bombay, p,67 and 205. (5) For 77-78 & 78-79, 
Eastern Economist, Annual Number 1980, p.74. 
INDIA 
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from 7,814 million KW in 1951 to 89,184 million KW in 1976-77. 
The growth in installed capacity and power generation at diff-
erent points of the planning period, as shown in the table 
under review, can be attributed to the growth of installed 
capacity and power generation in public sector. In 1973-74, 
90.25 per cent of the installed capacity and 91.30 per cent 
of generation rested in the hands of the public sector. Table 
2.2 will give an idea of the distribution of the installed capa-
city and energy generated by public sector and private sector 
undertakings. 
It is obvious from table 2.2 that the share of publicly 
owned utilities in total installed capacity has greatly increa-
sed from 1951 onwards. The building-of installed capacity in 
public sector undertakings, comprising State Electricity Boards, 
Electricity Departments, Power Corporations and Municipalities, 
was particularly rapid during the period from 1960-61 to 1973-
74. The average growth rate of installed capacity over the 27 
years period from December 1950 to March 1977 was 10.2 per cent.' 
Over the period as a whole, gross generation of elec-
tricity increased by a factor of seven and a hald or 1,646.62 
per cent. This corresponds to an average annual growth rate 
of about 11,6 per cent over the whole 27 years. Within total 
gross generation, the share of public sector utilities has 
steadily grown from one-third in 1951 to over 85 per cent tojday. 
This increase has mainly been at the expense of the shares of 
the private sector utilities, which is now down to about 10 per 
cent. In absolute terms however the amount of electricity 
generated by the private sector utilities has continued to 
increase, and is now more than double the 1951 figures. 
The growth of electrical power development in India 
has been marked by a shift from steam generation to hydro 
generation to an extent that the total share in installed 
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TABLE - 2.2 
GROWTH OF INSTALLED CAPACITY AND POWER GENERATION 
BY OWNERSHIP 
(Public utilities only) 
(Million KW) 
Installed Capacity Energy Generation 
Public 
Sector 
Private 
Sector 
Total Public 
Sector 
Private 
Sector" 
Companies 
Total 
1951 0.75 
(40.8) 
1.09 
(59.2) 
1.84 2,458 
(4.2) 
3,400 
(58) 
5,858 
1956 1.71 
(59.2) 
1.18 
(40.8) 
2.89 5,294 
(54.8) 
4, 368 
(45.2) 
9,662 
1960-61 3.29 
(70.8) 
1.36 
(29.2) 
4.65 11,016 
(65) 
5,921 
(35) 
16,937 
1965-66 7.29 
(80.8) 
' 1.73 
(19.2) 
9.02 26,072 
(79) 
6,918 
(21) 
32,990 
1968-69 11.34 
(87.5) 
1.62 
(12.5) 
12.96 40,391 
(85.2) 
7,043 
(14.8) 
47,434 
1973-74 15.24 
(91.5) 
1.42 
( 8.5) 
16.66 60,405 
(90.9) 
6,058 
( 9.1) 
66,463 
1974-75 9 18.10 n.a. n.a. 68,856 
1975-76 - - 19.65 n.a. n.a. 79,907 
1976-77 21.15 2.2 23.84 n.a. n.a. 88,480 
1977-78 23.8 2.2 22.84 n.a. n.a. 92,286 
1978-79 26.8 2.2 29.18 n.a. n.a. 1 ,03,428 
1979-80 n. a. n.a. 31.02 n.a. n.a. 1 ,12,752 
1980-81 n. a. n.a. 32.83 n.a. n.a. 1 ,15,500 
1981-82 n. a. n.a. 33.53 n.a. n.a. -
1982-83 n.a. n.a. 35.51 n.a. n.a. -
NOTE : Figures in bracket show the relative percentage share of public 
and private sectors. 
SOURCES: (1) S.Swayambu : Power Development (Government of India, 
Ministry of Information and Broadcasting, 1972), p.l5; 
(2) Hinderson, P.D.: India - The Energy Sector, Delhi, Oxford 
University Press, 1975, p.68 and 72; (3) Commerce Research 
Bureau, Bombay : Energy in Indian Economy, 1977, p.205;(4)GOI, 
Ministry of Information and Broadcasting, India, 1979, p,272; 
(6) For 1976-77 to 1979-80, Eastern Economist, Annual Number 
1980, p.74. 
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capacity is now more or less even between them. The growth 
of hydro generation has been particularly marked during the 
Second and Third Plans'. For utilities only, it is possible 
to show the total of gross electricity generated and genera-
ting capacity installed during the plan period. Table 2.3 
gives a break-down by four categories of power station and 
shows the relative composition of hydro, steam, diesel and gas 
and nuclear capacity over the years as well as energy genera-
ted. 
Table 2.3 indicates that throughout the period since 
1951 hydro and steam sources have accounted for 95 per cent or 
more of total electricity generated by utilities. Their res-
pective share has not changed greatly over this period. Gene-
ration by gas turbine and by diesel plants- has been of'.very 
limited exitent only and shows a declining trend after 1973-74. 
This can be attributed to the oil embargo of 1973 and there-
after. 
It can also be seen that since 1951 the share of 
hydro and steam capacity has greatly increased over the years 
and now exceeds 95 per cent of total installed capacity. The 
annual growth rate of hydro and thermal capacity from December 
1950 to March 1977 comes to 10.2 per cent. The share of hydro 
and thermal capacity at the end of March 1977 came to about 42 
per cent and 53 per cent respectively. It was only in 1969 
that a nuclear power station was commissioned. There are at 
present two nuclear power stations in operation in the country. 
Their relative contribution is still small. 
The pattern of power resources in the country has 
been changing from time to time depending upon the availabi-
lity of resources. As V70uld be expected, there were wide 
variations between States and regions in the relative impor-
tance of hydro and thermal capacity. Table 2.4 shows the 
region-wise and source-wise break-up of energy generated dur-
ing 1975-76. 
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TABLE - 2.4 
REGION-WISE AND SOURCE-WISE BREAK-UP OF ENERGY GENERATED 
1976-77 
(Utilities only) 
(Million KW) 
Region Hydro Thermal Nuclear Total 
Northern 11,458 11,304 1,095 23,852 
(48) (47) (5) (100) 
Southern 13,074 8,637 _ 21,711 
(60) (40) (100) 
Eastern 2,417 13,534 _ 15,951 
(15) (85) (100) 
Western 7,650 16,159 2,158 25,967 
(30) (62) (8) (100) 
North-Eastern 188 601 „ 789 
(24) (76) (100) 
Total All-India 34,782 50,235 3,253 88,270 
Utilities (39) (57) (4) (100) 
NOTE : Figures in bracket show the relative share of each energy 
resources. 
SOURCE: GOI, Ministry of Information and Broadcasting : India - A 
Reference Annual, 1977 & 78, p. 268. 
It is, thus, clear from table 2.4 that the percent-
age of hydro was highest in the Southern region and in the 
northern region. Converse to this, the percentage of thermal 
power was highest in the Western region and in the Eastern 
region. At present the States of Himachal Pradesh and Jammu 
and Kashmir in Northern region and Karnataka, Kerala and 
Meghalaya in the Southern region primarily depend on hydro -
electric power, while Delhi, Bihar and West Bengal depend mainl 
on thermal power resources. Andhra Pradesh, Assam, Gujarat, 
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Madhya Pradesh, Haryana, Maharashtra, Orissa, Punjab Rajas-
than, Tamil Nadu and Uttar Pradesh derive their power supply 
from both hydro and thermal resources. 
PATTERN OF ELECTRICITY UTILISATION 
Since recent consumption figures distinguishing the 
main categories of consumers are not available. Table 2.5 
and Table 2.6 give details of Sector-wise consumption of 
electricity from 1951 to 1981-82. The table shows the rela-
tive shares of different sectors in total electricity con-
sumption during selected years. 
It can be seen from table 2.5 and table 2.6 that 
industry is overwhelmingly the main single consumer of power 
and its share was still 60 per cent in 1981-82, although it 
had slightly fallen over the previous one decade. The sec-
tor which considerably increased its share of consumption 
over this period is agriculture, because of the rapid spread 
of electric pumps for irrigation purposes as displayed in 
Table 2.8 hereafter. The rate of growth of agricultural con-
sumption in the decade from 1960-61 to 1970-71 was over 14 
per cent per annum which further increased to 16 per cent dur-
ing the subsequent decade from 1971-72 to 1981-82. This 
pattern of consumption of electrical energy is indicative of 
the growing energy needs for industrial, agricultural and 
household purposes. The rate of growth of power consumption 
of different sectors will, however, depend upon the pace of 
industrial and agricultural development in future. 
Table 2.7 gives further details of electricity con-
sumption in selected manufacturing industries, showing the 
amounts consumed by the eight largest power consuming indus-
tries for selected years between 1960-61 to 1974-75, for 
which the data is available. In the last column of the table, 
the annual compound rate of growth for each of these industries 
w 0) M ra ij c dJ u 
<u D. 
o CO ^  <jv 00 
(jv r- o 
o CO 
CO 
o 
<T> rv 
CO 
cr> ^  
lO in oi 
vi) 
Oi 
CO rg rsi rM d \D 
iH CO 
OJ CN m 
pv vD 
(N m tn 
CO CN 
'N in vD 
cr» in rH <N m vo ^ 
r- fN m rn ^ 
O CN m <N vXI 
(-J CN 
fM CN v£> 
O CO iH fO 
•H m r-ro o o in 
CD o m CN CD r- in 
O o CN fO r-t r^  m 
in CO in ro CN r- un 
r- r- fH fVJ m r^  in 
o r- ^ 
^ fo r-
in 
r- o 
'sr m in 
CN CO iH rH f-H CN 
O in ro rH o <N 
O rvj •H CD r\> 
O m 
c^  (N 
O CO CN 
O !N O 
o ^ 
•H ci 
o r-' 
CO d C-' 
CO fN d m 
o CO CO fH CO 
c 0 tT" c: 13 C CO 4J C H u CO 4J U (U CO J: m u c u rH 4J 0 3 0 V CO c H >• 4J H H o \ rH ^ >1 u e u 3 CO CO XJ VJ c u 0 U 3 lA Q) H 4J H H rH 3 <u rH 0 ^ V4 H '0 E > XI <u CP CO c 0 0 3 w < M ct: H U a< 
w o w 0 H s r. M Tl Q) C CO 03 u Q) H tr JJ O CO to H C (1) H £ ^ CO 0 3 Q CU Q
d 
37 
cn o 
CO 
o o 
O 0) i-i 3 iJ IS) 
CO 
u 
n 
i 
C 
C < 
CJ 
o 
O 0 > c 
o ^ M o ^ H O. X u 
2 X CJ 
^ m di 
r - r—t 
o x : cr. 0 
o 
rH 
s 
^ 
If) 
> 
H 
< 
m 
3 in r CO 
o rH 
0 rH 
o Q 
o CO CO 
fH C/1 >1 > 
OJ 0 I-H 'C 
u H z c 
a Cfl M 
a 
o w a> V 
o < > u c r rH H 0 C 
c CL r - H 
o o <u 4 J 
a : I W 
o TJ CO u u 1-1 U 
c 0 H -1 T J 
o c IM E VJ <0 rH X O a 0 
o c 0 < M CQ 0 u s: H DJ H n 
P JZ X c 
o rH rH CO 
o lU fH CJ 
rH 
CO 
a VJ 
CU 
Q c 
0 
H 4 J H 
TJ u U 
C 
M 
0 
4 J 
CO 
3 
z rO 
e o u CK u o c Q) to 0 H (f) H 
-D 
UH 
c 4J C C M c o 0 H M UH 
E 0) c 13 0 o a c H ^ o rH o .-» 0) u Q) & CO Q 4J > x: o W 0) H r^  H D f-t CO c o Xi H H o u CO 3 T^  E fH <u a C 5 •0 M o c M-l CO M 0 IM 
0 
H TJ O 0 C O JJ 0) M .H Q 3 ^ 3 UH c pi H V 0 CO AJ H 
a Hi u H U) 0) 
•a oj > c u 0 M a o 
(N ro rr un 
c o •H 
•H S 
r-H in cn o CO Lfl c (U (M o cn o ro o o o o in o 0 4-1 o CM o rH o in o rH o rH o •H 0 LO rH iH r^  rH o rH cn rH cn rH 4-1 EH •—' r-l n * — m e 3 [/) 
1 C (0 0 rH O r-t —. 0) in CO o rH O 3 r- nJ 
in o 1 1 1 1 CM • t^  • 4-J •H (U 00 o o rH 0 S p n — o 4-1 rH CI) Xi ,—, ,— ,—^  4-1 in r- in 
<u ^ cn n Ln o Lf) in o CD o ro o C 4-1 CO * 00 n • r^j • rH • rH * •H rd o iH ro fNJ fO ^ CM CM o CN rvj CN 
S S rH rH —' W U) 
nJ rH 
1 w U 
t-i Cr 3 C ,—, ,—, ^—^ !H 
U r-l •H CO •"J- VO cn o rH m 
•H OJ a CM CO IT) n CO (M rH O rH cn CO rH J-l M ir> > n tn ( r- • • 3 
Cn 3 ^ H CM r-j CM 00 CO cn m CM o 
C 4-1 a • — ^—' — rH r- rH •H 4J ^ 03 ft 
u 1 ,—, b—, ,—V 
•H •P r- 00 CM CM in cu r-t o rH rH O CO £ £! cn D O VD * ro < O • o • VD • 3 •w c H, o H cn H 00 o o rH o o A •H '—' rH H "—' CN in in C4H o 
CD 
iH !H 
rC ,—, ,—, ,—. (0 
•H O cn cn cn £ 
k CO o rH CM rH CD w 4-1 n • CM • n * H • n • VD • 
U) (N CO 00 in rH vO rH m in Q) 3 O 00 00 r^  cn r- 00 CD cn Tt -—' D^ ^—' CM (N — 00 — to 
C r-H CN) ro 00 4-J 
H C tl) 
u 
M 01 
a 
o ^ ^  0) •w 00 in VO CO X • 4J 00 ro n ^ r- ^ r- rH 4-1 M 
o o O • in • tn * CD • CM • to Iff IT) rr 'a' CM o ro ro CM CD (N 4-J cu u rH rH — rH •—' C >1 ttJ 
tn 4-1 
tu c lO ft > 
tu cu 
r-4 SH rH 
nj ,—. CU •H cr^  n tn C CO in SH 
u cn •a- in CO cn O n CM o 4-J 
M o r-l • in • • rH • tu cu 
0) n I/:) LD in CO iX> in in in CM LO x: V—' H - — CM n u 4-1 g to 0 SH c 
u •H 
C >1 •H 4-) -rt in U 
o tu •rt 
•H M 
+J —, —. 3 4J W ro •'J' o o CM ro cn U Q) in n o i-i r- in o 00 m •H tu 
B CM • m cn m * ^ VD • CP rH 0 in C", CO cn 00 ro r- CO r- rH 00 tu Q '—' iH CM n ^ — m •—' tu ^ 14H 0 
IX) rH in ixi iJO r- •• t I 1 1 M o LD o m o •"a* tu nJ ID tn u) r- 4-1 (U tn cn cn cn cn cn O H rH rH rH rH rH 3 
O 
•P 
c •H •p fO .H 0) « 
w o 
w •H 
4-1 
IT) 4J W 
O -H W (0 CQ 
o cn o 
m u •H •p 
to •H -p (0 +J CO 
M-i O 
-P c <D 
6 -P 
nl a, (1) Q 
Cn C •H C C • fC ^  
•H cn PM Q) 
y-i w 0 w •H >1 M U) -p p 
38-A 
s > 
m •H 
c 
>1 § 
c 
0 m u 0 w 
-p c C (U 0) -H 1 ti 5 c 
M H (U > 0) O £ (J -p 
0) u 
3 
0 W 
39-A 
over the period as a whole has also been shown. Total con-
sumption by the entire industrial sector has been shown in 
the final row of the table. 
TABLE - 2.7 
ELECTRICITY CONSUMPTION IN SELECTED MANUFACTURING INDUSTRIES 
(Million KWH) 
1960- 1965- 1968- 1970- 1971- 1974- Average Annual 
61 66 69 71 72 75 compound rate 
of growth. 
1960-61 to 
1974-75 (7o) 
1. Aluminium 488 1,566 2,495 3,375 3,555 3,696 20.3 
2. Iron & Steel 1,613 2,545 3,035 3,195 3,178 3,247 6.4 
3. Cotton Textiles 2,088 2,783 3,048 3 183 3,128 3,362 3.8 
4. Fertilizers 477 1,828 2,156 2,531 2,791 3,028 17.4 
5. Chemicals 404 642 1,030 1,614 1,810 2,023 14.6 
6. Cement 936 1,059 1,148 1,371 1,448 1,505 3.5 
7. paper 505 666 812 899 1,096 1,211 7.2 
8. Engineering N.A. 298 456 839 989 1,214 22.1 
Total of above 6474* 11387 14180 16962 17995 19286 9.6 
listed industries 
Total consumption 12659 22698 27057 34200 35823 38856 10.0 
by all industries 
* excluding engineering industry. 
SOURCE : (1) Government of India, Ministry of Planning, Central Statistical 
Organisation : Basic Statistics Relating to the Indian Economy, 
New Delhi, 1975, p. 122. 
(2) Hinderson, P.D.: India, The Energy Sector, New Delhi, Oxford 
University Press, 1975, p.74. 
It is clear from the last row of table 2.7 that throu-
ghout the period the combined consumption of these eight power-
intensive industries formed about half of total industrial 
40-A 
consumption and for the consumption of the eight listed indus-
tries were 10 per cent and 9.6 per cent respectively, which 
represent almost the same average rates of growth. As between 
the eight major consumers, however, there were notable varia-
tions in the rate of growth of power consumption. In aluminium, 
which by 1974-75, had become the largest consumer and in the 
engineering industry, the rate of growth for the period as a 
whole was over 20 per cent per annum, while in fertilizer 
(17.47o) and chemicals (14.67o) it was also much higher than the 
average for all industries. By contrast, in each of the four 
industries which were the largest consumers in 1960-61 the rate 
of increase of consumption has been relatively low. In cotton 
textiles and cement it was between 3 and 4 per cent per year, 
in iron and steel, 6.4 per cent and in paper 7.2 per cent. The 
same growth rates are expected to continue during the decade 
1980. 
It is thus clear from table 2.8 that rural electrifi-
cation and rapid energisation of pumpsets/tubewells for irri-
gation purposes over different plans has considerably increa-
sed the share of consumption of the agricultural sector. 
Agricultural consumption of energy, as revealed in table 2.5 
and 2.6 above, is bound to grow in absolute terms and is not 
likely to fall short in proportionate terms. 
PATTERN COAL DEVELOPMENT 
Though coal mining in India was first started at 
Raniganj, West Bengal, in 1774^, but the real growth and 
development of coal for commercial and industrial purposes 
9. G.O.I., Ministry of Information and Broadcasting, Research S Reference 
Division, INDIA-1975, p.243. 
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t a b l e - 2 . 8 
V I L L A G E S E L E C T R I F I E D A N D P U M P S E T S / T U B E l ^ r E L L S E V E R G I S E D 
No. of Progres-- No.of Progress-
Villages sive Pump- ive Total 
PERIOD Electri- Total sets 
fied Evergi-
sed 
Pre-plan (1950-51) 3,458 - 18,709 -
First Five Year Plan 6,151 9,609 33,260 51,969 
(1951-52 to 1955-56) 
Second Five Year Plan 15,844 25,452 1,40,907 1,92,876 
(1956-57 to 1960-61) 
Third Five Year Plan 19,041 44,494 3,21,145 5,13,021 
(1961-62 to 1965-66) 
Three Annual Plans 26,916 71,410 5,75,675 10,88,696 
(1966-67 to 1968-69) 
Fourth Five Year Plan 86,740 1,48,150 13,46,304 24,35,000 
(1969-70 to 1973-74) 
Fifth Five Year Plan 91,377 2,39,527 13,00,000 37,35,000 
(1974-75 to 1978-79) 
1979-80 10,272 2,49,799 - -
1980-81 22,488 2,72,287 _ -
SOURCES I. GOI, Planning Commission : DRAFT FIFTH FIVE YEAR PLAN, Vol. 
II, p.130; (2) GOI, Ministry of Irrigation and Power, Central 
Water and Power Commission : ELECTRICITY SUPPLY INDUSTRY, Sali-
ent Data, February, 1974, p.75.; (3) Commerce, Bombay, Vol.135, 
No. 3475, Annual Number 1977, p.40.; (4) BHAGIRATH - The Irri-
gation and Power Quarterly, Delhi, CWPC, Ministry of Irrigation 
& Power, GOI, Vol. XXV, No. 1, January 1978, p.30; (5) Sharma,S.C. 
and Singh R.N.: Economic Development of India, Agra, Sahitya 
Bhawan, 1980, p. 75. and (6) Government of India, Ministry of 
Planning, India - 1983, New Delhi, 1983, p. 302. 
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began with the start of organised coal mining in 1814. Ini-
tially for about four decades there was practically no indi-
genous use of coal except for steamships calling out Calcutta 
port. Then came the railways in 1853-54 and with the expan-
sion of railways use of coal in railway locomotives went on 
increasing. By 1880 production of coal started from all the 
principal coal fields of the country mainly due to the expan-
sion of the railways. Industries followed the railways in 
use of coal as commercial energy further expanded. It was, 
however, after independence that coal production received a 
phillip. Indian coal mining industry was until recently, 
for the most part, under private ownership. With the natio-
nalisation of the cooking coal mines in 1972 and the non-
coking coal mines in 1973, the production of coal in the 
country is now almost completely in the public sector. The 
only important mines which have not been nationalised belong 
to the two private sector steel companies With the natio-
nalisation of the Indian Iron and Steel Company, there remain 
the only coke mines in private sector which belong to the 
Tata Iron and Steel Company. Table 2 9 shows the production 
of coal from 1950 to 197 9 . Production is shown in total, 
and also broken down into the public and private sectors; 
coking and non-coking coal and production from Bengal/Bihar 
and from the outlaying fields. 
As can be observed from table 2.9, total production 
of coal from 1950-51 to 1978-79 has rather more than trebled, 
though again the increase in recent years has been small. The 
share of coal produced by the public sector rose gradually 
upto 1970-71, but the absolute amount produced within the 
private sector continued'to rise until 1969-70. However, 
10. Captive Coking Coal mines of the Tata Iron and Steel Company, and the 
Indian Iron and Steel Company in the private sector have not been 
nationalised. 
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with the nationalisation of all 214 coking coal mines in 
October 1971 and 640 non-coking coal mines in January 1973,^^ 
the public sector has nov7 acquired a virtually exclusive 
position in coal production. 
As between coking and non-coking coal, the share 
of the later in total production has registered a four-fold 
increase between 1950-51 and 1978-79. Coking coal produc-
tion in 1978-79 was only about two-third above the level it 
had reached in 1950-51, whereas production of non-coking coal 
was about four and one-fourth times higher than in 1950-51. 
As to the regional consumption of coal production, it can be 
seen from the last two columns in table 2.9 that the share 
of outlaying fields in total output has increased from one-
fifth initially to rather more than one-third today. Pro-
duction in the Bengal/Bihar area has also shown a constant" 
upward trend. Bihar is the leading producer of coal, accoun-
ting for about 46 per cent of the total output followed by 
West Bengal accounting for about 30 per cent. Thus, more 
than 75 per cent of total output comes from Bihar/Bengal 
coalfields. 
The growth in output of coal and lignite as a vital 
source of energy can also be viewed in the context of the 
Industrial Policy Resolutions adopted in 1948, 1956 and 1977 
by the Indian Parliament determining the pattern of organisa-
tion of the industry which has evolved during the past three 
decades. Coal and mineral oil were both listed as Schedule 
'A' industries in the above stated resolutions, in which the 
State would have either a monopoly or the exclusive right to 
set up new establishments, subject to the proviso that excep-
tions to this rule could be made in the national interest. 
11. Sharma, H.C. and Singh, R.N.: ECONOMIC DEVELOPMENT OF INDIA (14th ed.) 
Agra, Sahitya Bhawan, 1980, p.87. 
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Thus, the future development of coal and oil, being indust-
ries of strategic importance, is to be exclusive responsibi-
lity of the State. It can be noticed from table 2.9 that 
the share of public sector in total output has been stepped 
up from 1950-51 onwards, specially after the nationalisation 
of coal industry in 1970 and 1973 as referred to above. How-
ever, over the period as a whole, the grovjth rate of produc-
tion was 2 per cent only which is a very slow rate indeed, 
not matching by a corresponding increase in effective demand?-^ 
Frequent failures to achieve the official target that were 
set for different plan periods as shown in table 2.9 due to 
faulty planning, frequent power cuts and long delays in the 
delivery of coal-mining machinery, disturbed law and order 
and industrial relations in the coal-mining regions are res-
ponsible for the rapid growth of coal-mining in India. 
The production of coal in public sector is organised 
mainly by Coal India Limited through its five subsidiary com-
panies, namely. Eastern Coal Fields Limited, Bharat Coking 
Coal Limited, Central Coal Fields Limited, Western Coal Field 
Limited and Coal Mines Planning and Design Institute Limited. 
The Singareni Collieries Company Limited, a public sector 
undertaking, is also engaged in coal production. The erst-
while Bharat Coking Coal Limited takes care of coking coal 
mines in Dhanbad, Jharia and other areas; the Eastern Coal 
fields Ltd. looks after the 113 collieries in the Raniganj-
Barakar region in Bengal and Bihar; the Central Coalfields 
Ltd. attends to the colleries in Bihar and Singrauli, while 
the Western Coalfields are incharge of mines in South Madhya 
Pradesh and Maharashtra. The Central Mine Planning and Design 
12. This is discussed in detail in the next chapter. 
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Institute (CPMDI) is engaged to develop techniques of scien-
tific mining and conservation of valuable reserves of coal 
and safe practices. 
At present, there are 14 coal washeries in opera-
tion for the benefication of coking coal and a small washery 
for non-coking coal,!^ with 2 million tonnes of capacity. 
These are at Bhojudih, Patherdih, Kargali Lodna, Jaudova, 
Bokaro, Kathara, Dugdi, Swang and Gidi. Besides, there are 
five central ropeways in the Jharia and Raniganj coalfields 
for transportation of sand from Damodar and Ajoy rivers to 
coal mine for Stowing.^^ 
PATTERN OF COAL CONSUMPTION 
No data concerning coal consumption by principal 
consuming industries are available from currently published 
sources. However, table 2.10 shows estimates for the five 
years 1960-61, 1970-71, 1973-74, 1978-79 and 1982-83. 
The four sets of figures in table 2.10 have to be 
used with a certain amount of caution, since it is not clear 
how far either the totals or some of the constituent items 
are precisely comparable. Broadly, consumption appears to 
have increased by 57 per cent over the period from 1960-61 to 
1973-74 and further by 70 per cent over the 5 years period 
from 1973-74 to 1978-79. In case of railways, one of the 
main consumers of coal, consumption began to decline in the 
early 1970s as a result of the gradijal replacement of steam 
by diesel and electric locomotives. Consumption by thermal 
power stations apparently increased by five times over the 
13. GOI, Ministry of Information & Broadcasting : INDIA - 1979, p. 276. 
14. Ibid. 
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TABLE - 2.10 
CONSUMPTION OF COAL BY SECTOR - 1960-61 to 1982-83 
(Million Tonnes) 
1960- 1970- 1973-
61 71 74 
1978- 1982-
79 83 
(Esti-
mates) 
1. Railways 
2. Steel Plants and Coke 
Ovens 
3. Thermal Power Stations 
4. Industry,other than Iron 
and Steel 
5. Agriculture, Commercial, 
Government & others 
6. Soft Coke 
7. Colliery Consumption 
15.6 15.2 13.0 13.0 11.8 
9.0 16.3 14.7 32.0 34.0 
9.1 1^.4 21.0 45.0 54.0 
9.4 17.9 22.3 30.0 35.3 
1.6 1.6 
2.6 4.1 
2.6 2.5 
1.8 
3.5 
2.5 
2 . 0 
9.0 
4.0 
4.7 
6.5 
4.2 
TOTAL 49.9 70.0 78.0 135.0 150.0 
SOURCES ; 1. for 1960-61 and 1970-71 have been taken from the Report of the 
Committee on Energy Survey of India, 1965,p. for 1973-74 
and 1978-79 figures are derived from Hinderson, P.D.: India-
the Energy Sector; Delhi, Oxford University Press 1975, p.120 
and GDI, Planning Commission, Draft Five Year Plan - 1978-83 
p.167. 
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period under review. Consumption by steel plants and 'other' 
industry has also registered a rather three-fold increase 
over the period from 1960-61 to 1978-79. Iron and steel in-
dustry the main single industrial consumers of coal. Apart 
from iron and steel industry, the main industrial consumers 
of coal, throughout the period were the cement industry, brick 
kilns, paper industry and cotton textiles. Their respective 
shares in total consumption in 1978-79 axe estimated as •. 
Cement industry, 5 per cent; brick industry, 5 per cent; paper-
industry, 2,5 per cent, and textiles industry, 2.5 per cent. 
Thus;,bulk of the coal used in India is for metallurgical, 
industrial, transportation and electricity generation purposes. 
The average size of coal mines in India is small, 
though as a consequence of nationalisation and re-organisa-
tion of colleries it has considerably increased. In March 
1978, the latest date for which published information is 
available, there were 220 collieries in operation, 1,200 
being in operation before the nationalisation. Dividing 
this into the industry's output for 1977-78 yields an ave-
rage production per mine of just below 5 million tonnes. 
Almost one-third of the collieries had an output less than 
this for the above year. About 20 per cent of output in 
India comes from open cast mines and 80 per cent from under 
ground mines.- Working methods for coal extraction vary greatly, 
from the most primitive methods to highly machanised methods. 
Total labour employed in coal industry in 1978 were 
500 thousands, of which 58 per cent were employed below 
ground, 12 per cent in open-cast working and 30 per cent above 
groundDividing this into the industry's output for 1977-
78 yields an average production per man-year of just over 
15. Government of India, Department of Labour and Employment : Indian 
Labour Statistics, 1979, p. 41. 
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209 tonnes, which is not appreciable. This signifies that 
labour productivity in Indian coal mines is low. This is 
attributable to the practice of making use of highly labour 
intensive methods in all aspects of the industry's opera-
tions. Despite the low levels of labour productivity, 
coal prices in India are lov; by European (though not U.S.) 
standards since wages and salaries in India are lov7. With 
the increase in wages and salaries in future, coal prices 
are bound to increase. 
The distribution of coal to consumers is subject 
to a system of allocation according to priorities. Distri-
bution to the steel plants and thermal power stations is 
carried out through a system of planned linkages. In order 
to reduce coal transport by rail and to promote the us.e of 
lower grade coal, many new thermal power stations are to be 
sited at the pit-heador close to collieries. Transport of 
coal by rail, particularly from the West Bengal and Bihar 
mines, presents a chronic problem and became increasingly 
acute during the 1970s. Recently there have been some wel-
come signs that the position is improving somewhat, it is 
not possible to be confident that this improvement will be 
sustained. 
PATTERN OF PETROLEUFl DEVELOPMENT 
Being an inevitable source of energy for transport 
sector and basis for many chemical industries, the economic 
and strategic importance of oil resources can hardly be exa-
ggerated. Obviously, oil has exercised extraordinary influ-
ence not only on the international economic scene but also 
on world politics, 
16. Kumaramangalam, S.M.: Coal Industry in India ; Nationalisation and 
Task Ahead, New Delhi, Oxford and IBH Publishing Company, 1973, 
p.32. 
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The history of oil production dates back to 1867 
when for the first time oil was explored at Makum near 
Margherita in Assam. Another oil well in India was dril-
led by the Assam Pvailways and Trading Company in 1889-90 
18 
near Borjil and explored oil at the depth of 202 metres. 
Consequently, the first oil region in India was established 
in Digboi and the oil exploration work was taken up by the 19 
Assam Oil Company in 1895 In 1921, the Assam Oil Company 
became the subsidiary of the Burmah Oil Company and the oil 
production in Digboi oilfield was stepped up. However, ex-
ploration for petroleum and setting up of oil refineries 
were taken up in right earnest only after independence, as 
a result of which Oil and Natural Gas Commission (ONGC) was 
established in 1956 to carry out the exploration work. 
Though commercial usage of petroleum products like 
petrol, kerosene, diesel oil and furnace oil started in the 
country in 1910 when petroleum production and refining star-
ted in the Digboi Oilfield, it was rather low for the next 
five decades. From 1955 onwards, petroleum fuels started 
registering a rapid increase, especially due to expansion 
of industries, rapid increase in the number of automobiles 
and road transport and increasing demand from defence servi-
ces. Table 2.11 displays estimates of consumption in India 
of all petroleum products, both in total for principal pro-
ducts and product groups, for selected past years and for a 
sequence of recent years. 
17. Commerce, Annual Number 1977, Bombay, Vol. 135, No. 3.475, p. 75. 
18. Ibid, P.75. 
19. Ibid, P. 75. 
00 O CM NO r^  0^  NO CNl CJN n in vT .—( CNJ rH 
r^  LO CM CM C3N CO ^ O CM 00 01 C3V 00 CO in r-l >, r-H ^ o-
VJ CO -d vO CM in c o O -J- r^  (U in <r cn .—1 r-H r-l r-l m CO CJ 
t/1 d) m 00 r-l in <r c r^  00 CJN CNl o C o vT m cn O f-( I—1 CO 4J 
T3 c a ON f—l CM CM to o VO O r^  3 C3N VD CM CM O 1—1 r-l r^  CO J: u 
m in vO 00 O o CO <f ON NO •J- <f t—( .-l CO 
CM o vO in r-l r^  00 00 r-l 00 ON CM in -3- IN 
( r-l r-l CO 
r—( NO o CO r^  o I—1 r^  ON ON i-H m CO CJN r-4 .-1 CNl 
O r-l NO <1-m CNJ CTN 00 <1- cn in r-( r-l CNl 
OO o in r-l vD in <1- NO O- CNJ CNj ON I t-i r-l 
m O CO 00 r-f vD m ON cn NO ON o CNj CO r—I r-l r-l 
r-( NO r-l r^  VO t r^  CM CJN (JN OO r-l CJN f—l 
in n NO CJN m 1 O ON 00 r-l ON r—1 
r-H o O o in 1 CM ON r-l CJN 00 CJ^  r—i 
to w rJ 
< ("J •J H o M H iJ •rl H vt h-4 a <U Q V) C <0 •H . H j: VJ r-l . . X u o O o a u t/1 M a; o CO HJ s: S 00 
CJN NO ON o <J- r - l O o CN P o CO r - l NO 00 <r 00 CM O O r ^ 
ON CO CN CN 00 CN OO in CO f—l CN 
CO 00 r - l r - l <r in NO r H 
r H CN CNJ 
o NO CO 00 r^  00 CJN O 
r - l < f 00 NO o O CJN r^  O 00 00 r^  
CM CO <f CO <r OO CO NI- CO o CN 
CO r - - r ^ r - l CO in in r H NO 
r - l CM CN 
r - l co 00 o r^  O 00 CN o CN 00 o in r^  NO 00 r- NO NO r-N CN r^  r^  in 00 CM r - l o CO O 00 NO CO NO O 
CN r - l r - l CM NO C O r H 
r - l CM CN 
r - l o CJN r - l r - l NO r-4 r^  CM CN o O 
CM < f N f CO - J - r - l NO CM r H NO 00 CO 
O CJN r H O »—1 O tx> NO CO CNl r H r H 
CO NO r - l r - l CM NO CO r H -3-
r—1 CNl CM 
r - l <r o 00 CO CM r H in O CO r^  o in CO CO r - l CO f ^ f^  r H CO r^  r H 
CNi m r - l o C N c^  00 NO CO CO o 
CO NO r - l r - l CN in CO r H <f 
r - l CN CM 
o CO o NO CJN CNl o r H <f CO in 00 
NO 00 in o CJN 00 CO r H ^ 00 
NT r - l CO o CJN 00 r H NO CN CO r H <f 
CO in r - l r-l O in r H CN . r H CO 
r - l CM CN 
NO o in NO r^  <r 00 in -J o vf o CM O) o r - l <r NT 00 CN o r H r H in NO CO o in in - H m CO NT ( NO 
CO o- r - l r-l o in r H r H r H CN 
r—1 CN CN 
r - - r - l O CJN r - NT CJN ( N CJN O ON in <N1 CJN 00 in r^  <r NO in 00 in CO •cr CM r—1 00 r-^  c^  CJN in CN N f r H NO 
CO <r r-l ON -3- ON j r H O 
r H CM 
CM in r-- NO o r-l r H •n NO r ^ CN 
NO CO <f CM r ^ in in CO o OO rg Csl r ^ o r - l 00 NO CN in r H 
CO CO 1—1 r - l 00 NT r-- r H 00 
r-H r H 
NO CJN r^  r^  in r-^  CO < f r^  • N ^ 
r—1 CO OO CO NO 00 00 00 O CM CM 
OO r-l CJN NO NO o NO o- r H O OO OO 
CNl CO r^  -a- in in 
r H —1 
in f^  in CJN NO r - l ON o- 00 00 r H ON (N CNl CN o CO ON CO ON NO r—1 r^  in CO r^  NO r H r-l in 00 <r CN 
CNl CN NO CO r H CNl 
r H r H 
CM NO o in CJN OO CJN CO NO 00 <f 
CJN CJN in 00 00 o m r-H in CO CJN 
r—1 CO NO CO in 00 CO CN r-H CO 
CNl r-l <f r - l 00 00 
NO CO NO —1 00 r - l CN o <t CN CN 
ONl CO m in NO 00 CM f-H NO OO vf 
CO 00 in .—1 00 o CM CO NT 
r - l CN r - l in in 
<JN r - l rNi 00 o o in CO 00 <f CO in r^  <r r-l CJN o 1 r H 00 CNj r - l o CM o- r - l 00 CJN r H 00 CJN rH r - l CO CO 
CO H CJ r H 0) 
CO Q 3 w r - l O H <1 r - l ^ cd rJ 
< t/1 • r l rJ tn CL, VJ - J rJ lU o < 01 tn CU < rJ • r l H tn u rJ r-H 1—1 D r - l O CO o i - J • r l H <ii H 0) 3 < 0 •J 
CO 73 t/1 IH T3 < M 01 til tn O 0 J H Q cu <U • r l r - l tn M < >, O CO c Ch Q • r l C tH a H U H H W 0) tfl U1 O 0) O CO U 
r J t/1 u VJ B in H C VD r) Q 0 £ X CU r H 3 0) 0) • r l CO Q Q txO 0 0 JZ 01 u r O •C H UH q o M tu • r l • r l u 3 • r l 3 u W 0) cd a: S iiC X J O U - CQ r J O Z (U o c u 
51 
1-4 m M) 
a a m 
c^  r^  fH ON 
W >i <u n} u XI a. E J 0 cn AJ (N 
•r-l tn ^ u cL o o c > XJ •H r^  v^  
C r^  fO D o a 
rH > 
' d 'D 0 C u^  X •S o e >1 0 
CO 0 • H 
0 E -H Q O -H £ C Q -I SO O <U O fC Q 2 U -H 
n » ^ c c o U rt n Z O 4J TJ u-t -O C O O (U M CO 1/1 WO C OJ ^  -H E 
? tl tp flj c u 0 ;Q W 
>. E-tycj x: c E-O) u 
to 
H - -H 3 tn nj (0 lyj a o o c U M c 'O D a < c m H 18 -£ -rt OJ •• U 13 W) • VJ c Q nj M E . o o W c 
0) O 0 ^ K U C u o G) <U W O e C 
QJ to x: m H u 
nH (N 
52 
It can be seen from table 2.11 that total consump-
tion of petroleum products increased almost seven-fold bet-
ween 1951, the earliest year covered in the table, and 1979 
which is the latest. Consumption approximately doubled in 
the ten years from 1951 to 1961 and further increased by a 
factor of about two and one half in the following decade. 
Since then the rate of increase has slowed down and between 
1974 and 1979 total consumption remained almost constant. 
Aggregate consumption in India in 1976, inclusive of refi-
nary boiler fuels, as shown in table2.11, was approximately 
24.8 million tonnes. Despite the rapid rate of increase 
over the past quater of a century, this represents less than 
one per cent of total world consumption. 
Table 2.12 shows average annual rate of growth of 
consumption for all products taken together, for the four 
main product groups and also for selected products within 
each of these groups. 
Taking the twenty-five years period from 1951 to 
1976, the average annual rate of growth of total consumption 
was 7.6 per cent. As between the tv70 decades within this 
period, the annual rate of increase was 7.9 per cent in the 
period 1951 to 1961 and rose to 9.4 per cent in the follow-
ing decade. For the most recent five years from 1971 to 
1976, the corresponding figure has been 3.7 per cent, mainly 
because the growth in the final year of the period, from 
1975 to 1976, was only 3.6 per cent. 
Wide variations are apparent in the rates at which 
consumption of different products and product groups has 
grown in particular periods. For light distillates, the 
rate of growth was extremely low between 1951 and 1961, but 
very high in the following decade. This mainly reflects 
the extremely rapid growth from the mid 1960s in the use of 
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TABLE - 2.12 
CONSUMPTION OF PETROLEUM PRODUCTS RATE OF INCREASE FOR 
MAIN PRODUCT GROUPS AND SELECTED PRODUCTS-1951 to 1976 
(Average Annual compound rates 
of growth, calendar years in 
percentage) 
1951- 1951- 1951- 1961- 1971-
76 56 61 71 76 
PRODUCT GROUPS : 
Light Distillates 5, .4 6, . 1 0, .9 11, ,6 2 .4 
Middle Distillates 7, .7 8, .6 9, .3 7 , .8 4 .9 
Fuel Oils 7, ,9 8, ,9 7, .7 10, ,2 4. .0 
Other Products^ 11, .1 14, .0 15, ,8 12, .2 0, .2 
All Products 
SELECTED PRODUCTS : 
7.6 8.7 7.9 9.4 3.7 
Motor Sprit 2, ,5 3 .1 0 ,7 5. ,6 0, ,1 
Kerosene 4, .0 5 .1 7, ,5 4. 7 -3, , 7 
High Speed Diesel Oil 14. 1 14 .7 17, ,8 11, , 7 11, ,5 
Fuel Oils 7. 9 10 .7 9, .0 12. ,4 4, ,2 
Note ; Other products here include bitumens, lubes and 
greases, refinary boiler fuels and other products 
Source : All figures are derived from the data presented 
in table 2.10. 
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naptha as a feedstock; but as can be seen from the last half 
of table 2.12, there was also a considerable increase in the 
rate of growth of consumption of motor spirit, from a negli-
gible figure in the 1950s to over 5 per cent per annum bet-
ween 1961 and 1971. Naptha and motor spirit between them 
accounted for seven-eights of the consumption of light dis-
tillates in 1976, and for 12 per cent of total consumption 
of petroleum products, 
For middle distillates taken together, the rate of 
growth has been fairly stable between 7.5 per cent and 9.5 
per cent per annum. The-three main products, namely. Kerosene, 
high speed.diesel oil and light diesel oil, accounted for 
over 91 per cent of consumption of middle distillates in 
1976. Kerosene, which was the largest' single item of con-
sumption until the early 1960's, is mainly used for house-
hold lighting and cooking. For many years, however, a con-
siderable though unknown quantity was illegally used in 
vehicles as a substitute for or a supplement to high speed 
diesel oil, which was more expensive because of a higher 
rate of duty. With the equilisation of the rates of duty 
on the two products in November 1973, the share of high 
speed diesel oil rose correspondingly. As can be viewed in 
the lower part of Table 2.12, the rate of increase in the 
consumption of high speed diesel oil has been extremely 
rapid. This has been very largely associated with the growth 
of road transport and also with the replacement of steam by 
diesel locomotives on the railways. In 1979, the latest 
year for which information is available, about 60 per cent 
of the total consumption of high speed diesel oil was in 
road transport and 30 per cent on the railways^ .® Consump-
tion of high speed diesel oil has shown an upward trend 
20. The Times of India, April 20, 1980, p,9. 
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during the period covered in table 2.11 and in the recent 
years it accounted for the bulk of the increase in consump-
tion. As for light diesel oil, some 45 per cent was consu-
med by agriculture, where it is used for energising pumpsets. 
Almost 10 per cent went into power generation, and nearly 5 
per cent to transport, the remaining 40 per cent being con-
sumed in a wide variety of industries. 
As is evident from table 2.12, the rate of increase 
in fuel oil consumption has been high in the 1960s. The 
rates of increase becames even higher during 1970s. The 
leading consumers of fuel oil in 1979 were power generation, 
textiles, shipping and iron and steel. Fuel oil is also 
used in a wide variety of other industries for steam rais-
ing. As for consumption in other industries has also grown 
fast mainly because of a big increase in the consumption of 
bitumen together with the rapid growth in refinary boiler 
fuels. 
The changes in the relative shares of different 
product groups over the same period are summarised in Table 
2.13. It can also be seen that during the decade 1951-61 
the share of middle distillates rose to well over 50 per 
cent, and that of other products also rose, both at the 
expense of the share of light distillate. During the follov;-
ing decade, the shares of light distillates, heavy fuel oils 
and other products all increased moderately, and that of 
middle distillates became correspondingly lower. 
Crude petroleum in India is at present produced by 
three organisation^, namely, the Oil and Natural Gas Commi-
ssion, Oil India Limited and the Assam Oil Company. The 
Oil and Natural Gas Commission which is a statutory public 
sector enterprise was formed in 1956. It has exclusive rights 
of exploration and production in the offshore Bombay High 
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TABLE - 2.13 
CONSUMPTION OF PETROLEUM PRODUCTS 
RELATIVE SHARES OF PRODUCT GROUPS 
(Percentages, by weight, 
calendar years) 
Product Group 1951 1961 1971 1976 1977 
Light Distillates 23 .3 11, .9 14, .5 13 .6 15 .8 
Middle Distillates 48, .3 54. ,6 47, .3 50, .0 50, .8 
Fuel Oils 23. ,0 22. ,5 24. .1 24, .5 22. ,0 
Other Products 5, ,4 11. ,0 14, ,1 11. ,9 11. ,4 
TOTAL 100 100 100 100 100 
Source : Based on data presented in Table 2.10. 
area and in all onshore basins within India, except for the 
very limited area in Assam which are assigned to the Assam 
Oil Company and Oil India Limited. Oil India Limited, which 
is a joint sector enterprise was formed in 1959. The Govern-
ment of India and Burmah Oil Company of the UK each held a 50 
per cent share in the Company, which operates the fields of 
Nahorkatiya and Moran in Assam and is prospecting for oil in 
certain adjoining areas which are leased out to it. The 
Assam Oil Company is a wholly owned subsidiary of Burmah Oil 
Company and is operating the Digboi fields in Assam. The 
output of crude from each of the above organisations, and 
total crude production within India for selected years in 
the period 1951 to 1983 is shown in Table 2.14. 
It can be seen from table 2,14 that production of 
crude petroleum in India increased very rapidly during the 
1960; and thereafter. Nevertheless, the rise on consumption 
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TABLE - 2.14 
PRODUCTION OF CRUDE PETROLEUM IN INDIA BY ORGANISATION 
(thousand tonnes, calendar years) 
Assam Oil 
Company 
Oil India 
Limited 
Oil & Natural 
Gas Coimiiission Total 
1951 269 - - 269 
1956 307 89 - 396 
1961 184 319 10 513 
1965 158 1,742 1,122 3,022 
1968 117 2,771 • 2,965 5,853 
1970 107 3,070 3,632 6,809 
1971 98 3,146 3,941 7,185 
1972 93 3,183 4,097 7,373 
1973 84 3,102 4,011 7,197 
1974 72 3,080 4,338 7 ,490 
1975 79 3,407 4,798 8,284 
1976 83 3,562 5,018 8,663 
1977 97 3,120 6,905 10,122 
1978 98 3,167 7,009 10,274 
1979 96 3,400 8,137 11,633 
1980 97 3,440 8,231 11,768 
1981-82 112 2,913 13,175 16,200 
1982-83 85 2,810 18,233 21,128 
Sources 
3. 
4. 
G.O.I., Ministry of Petroleum and Chemicals, 
Indian Petroleum and Chemicals Statistics, New 
Delhi, 1972, p.43. 
Annual Report of Ministry of Petroleum, Chemical 
and Fertilizers, Department of Petroleum, 1977-78 
p.51. 
Kulshreshtha, R.S.: Industrial Economics, Agra, 
Sahitya Bhawan, 1980, p.509. 
Eastern Economist, Annual Number, 1982, New Delhi, 
January 22, 1982. p. 195. 
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of petroleum products in the country has increased the degree 
of dependence on imports in relation to the total demand for 
9 1 
energy. As noted in the previous chapter, any further sub-
stantial increase in output has now become conditional on the 
discovery and development of new producing fields. 
Table 2.15 presents an analytical picture of indige-
neous production of crude oil, growth in consumption of petro-
leum products and the degree of dependence on imports of cru-
de oil and petroleum products in relation to total consump-
tion . 
It is evident from table 2.15 that during the 1950s 
and early 1960s the share of imports in total availability 
of crude oil and, petroleum products was between 95 and 82 
per cent, and during 1970sit ranged between 70 and 65 per 
cent. It can be seen that during the 1960s the extent of 
dependence on imports of products was greatly reduced, as a 
result (5f the refinary programme discussed below, from 92 
per cent in 1950 to 28 per cent in 1961,while by 1968 impor-
ted products had become a very small part of total consump-
tion. During the 1960s there was a marked reduction in the 
extent of dependence on imported crude, as domestic produc-
tion increased, while by 1968 imported products had become 
a very small part of total consumption. Hence,the degree 
of overall dependence on imports was reduced reaching its 
lowest point, so far in 1970. In the last few years, pro-
duct imports as well as imports of crude oil have increased. 
Hence the dependence on imports appears to have slightly 
increased. The main sources of imported crude oil are Iran, 
Saudi Arabia and Iraq. Imports of petroleum products are 
very largely from the Soviet Union and Romania. 
21. See table 2.15, f . 5 9 . 
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TABLE - 2.15 
DOMESTIC PRODUCTION, IMPORTS AND CONSUMPTION 
OF CRUDE OIL AND PETROLEUM PRODUCTS 
1950 to 1 9 ^ 
(Million tonnes, calendar years) 
Domestic 
Production 
of Crude 
Oil 
Imports 
Crude Petro- Total 
Oil leum (Col. 
pro- 2+3) 
ducts 
Total Share of 
availa- total 
bility 
(Col.l 
+ Col. 
4) 
imports in 
total avai-
lability 
(per cent) 
Col. A 
Col. 5 X 100 
1 2 3 4 5 6 
1950 0 .26 2.99 2 .99 3.25 92 
1955 0 .35 3 .03 2.07 5 . 10 5.45 94 
1960 0 .45 5 . 72 2.03 7, , 75 8.20 95 
1961 0 .51 5 .97 2.48 8, ,45 8.96 94 
1962 1 .08 6 .02 2.98 9. .00 10.08 89 
1963 1 .65 6 .52 2.90 9, ,42 11.07 85 
1964 2 .21 6 .79 2.96 9, ,75 11.96 82 
1965 3 .02 6 . 81 2.88 9. ,69 12.71 76 
1966 4 .65 7 .46 2. 21 9, ,67 14.32 68 
1967 5 .67 8 .70 0.95 9. ,65 15.32 63 
1968 5 .85 10 .45 0.93 11, ,38 17 .23 66 
1969 6 . 72 10 .70 1.05 11, ,75 18.47 64 
1970 6 .81 11 .67 0.97 12. 64 19.45 65 
1971 7 .19 12 .69 1.93 14. 62 21.81 67 
1972 7 .37 12 .31 3.26 15. 57 22.94 68 
1973 7 .20 13 .44 3.74 17. 18 24.38 70 
1974 7 .49 13 .97 2.95 16. 92 24.41 69 
1975 8 .28 13 .67 2.18 15. 85 24.13 66 
1976 8 .66 13 .79 2.30 16. 09 24.75 65 
1977 10, . 19 14, . 70 2.65 17. 35 27.47 63 
1978 11 .25 14 .70 3.90 18. 60 29.85 62 
1979 11 . 77 27 .47 5.53 33. 00 44.77 74 
1980 11 .81 25 .84 8.08 33. 92 45.73 74 
1981 . 16 .2 15, ,30 4.85 20. 15 36.35 55 
Source (1) Commerce 
1977, p.216? 
1979, p.67; 
January, 22, 
Research Bureau : Energy in Indian Economy, Bombay, 
(2) Times of India Directory and Yearbook, Bombay, 
(3) Eastern Economist, Annual Number 1982, New Delhi, 
1982, p.195. 
60 
On the refining side, the first major development 
took place in the early 1950s with the establishment of three 
privately owned refineries by international oil companies, 
under the terms of formal agreements made with the Government 
of India. All these were coastal refineries, two of them at 
Bombay owned by Burmah Shell and Esso respectively, and the 
third owned by Caltex in Vishakhapatnam. 
With the discovery of new oil fields in India during 
the 1950s, the principle was laid down that the oil from 
these new sources should be processed in refineries that were 
exclusively government owned. Thus,public sector refineries 
were constructed at Gauhati in Assam and Barauni in Bihar, 
to refine crude supplies from the eastern fields, and at 
Koyali in Gujarat. These refineries were initially managed 
by a public sector company, Indian Refinary Limited, which 
in 1964 was amalgamated with the government owned petroleum 
marketing company to form the Indian Oil Corporation. Ano-
ther IOC refinary, at Haldia on the east coast, was started 
in the late 1960s and was commissioned in 1975. 
Two further coastal refinaries which came on stream 
during the 1960s are both joint sector enterprises, with 
government and private sector participation. The Government 
of India has 52 per cent interest in the refinary at Cochin. 
The other major shareholder with 26.4 per cent is Phillips 
Petroleum Company (USA), and the balance is held by various 
private interests. In the Madras Refinary, there are three 
shareholders, the Government of India has 74 per cent, while 
the National Iranian Oil Company and Amoco each holds 13 
per cent. 
The estimated crude throughout by refinaries in 
India in each of these three sectors-public, private and 
jointly owned-is shown in table 2.16. 
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It can be seen that the quantities of crude proces-
sed by the private sector till 1974 remained at roughly the 
same level in absolute terms but in the second half of 1960s 
the private share fell from 80 per cent to about 40 per cent. 
The respective shares of public and joint sectors have incr-
eased during 1970s. The total refinery throughput in recent 
years has, however, increased less rapidly than domestic con-
sumption, so that higher imports of products have been needed 
to fill the gap. 
At present there are twelve refinaries, eleven in 
the public sector and one in the private sector. The pri-
vate sector refinary is at Digboi. The Burmah Shell Refi-
nary at Trombay and the Caltex Refinary at Vishakhapatnam 
were taken over by the Government in 1976, and are now re-
named Bharat Petroleum Corporation Limited, and Caltex Oil 
Refining (India) Limited, respectively. Caltex Oil Refining 
(India) Limited has been merged with the Hindustan Petroleum 
Corporation Limited (HAL) with effect from 9th May, 1978. 
The other public sector refinaries at Gauhati, Barauni, Mathura, 
Koyali and Haldia are owned by the Indian Oil Corporation. 
With the acquisition of 100 per cent shares of the ESSO Oil 
Company in 1976, the Bombay refinary also entered the public 
sector. Table 2.17 summarises the present details of refi-
naries in India. 
The refinary throughout capacity of public sector 
refinaries, as displayed in table 2.16, is 78.7 per cent 
whereas those of joint sector and private sector refinaries 
is 19.6 per cent and 1.7 per cent respectively. It can be 
noted that the rate of capacity utilisation was higher in 
the public and joint sectors, and the private sector refinary 
utilised its full capacity during the years referred to in 
table 2.16. The annual production of public sector refina-
ries is nearly 76 per cent. The joint sector and private 
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TABLE - 2.17 
CRUDE THROUGHPUT AND CAPACITY OF INDIAN 
REFINARIES : BY SECTOR AND BY REFINARY 
1976 and 1977 
(Million Tonnes) 
Sector/Refinary 
Year in 
which 
produc-
tion 
commenced 
Refinary 
through-
put capa 
city, 
April 
1982 
Crude throughput 
(Actual Production) 
1979-
80 
1980-
81 
1981-
82 
PUBLIC SECTOR 
IOC, Barauni 1964 3.30 2.28 0.50 3. 03 
BPCL, Boiftoay 1955 5.25 4.82 4 .87 4.99 
IOC, Gauhati 1962 0.85 0.64 0.64 0.75 
IOC, Haldia 1975 2.50 2.49 2. 31 2.28 
HPCL, Bombay 1954 3.50 3.13 3. 11 3.48 
HPCL, Vishakhapatnam 1957 1.55 1. 09 1.32 1.18 
IOC, Koyali 1965 7.30 6.70 6. 97 7.04 
BPCL, Bongaigaon 1979 1.00 0. 19 0.05 0.45 
IOC, Mathura 1982 4.86 - - 0.52 
TOTAL 30.11 21.34 19.77 23 .72 
JOINT SECTOR 
CRL, Cochin 1966 3.30 2. 87 2.92 3.12 
MRL, Madras 1969 2.85 2.82 2.61 2.80 
TOTAL 6. 15 5.69 5.53 5.92 
PRIVATE SECTOR 
AOC, Digboi 1901 0.50 0.40 0.50 0.50 
Total:All Sectors 36.76 27.43 25.8 30.14 
NOTES : IOC = Indian Oil Corporation 
BPCL = Bharat Petroleum Corporation Ltd. 
HPCL = Hindustan Petroleum Corporation Ltd. 
CRL = Cochin Refinaries Ltd. 
MRL = Madras Refinaries Ltd. 
AOC = Assam Oil Company 
SOURCE : GOI, Ministry of Information and Broadcasting, INDIA - 1979, Delhi, 
1979, p.283, and INDIA - 1983, p. 314. 
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sector refineries contribute 22_ per cent and 2 per cent res-
pectively. It is, thus, apparent that the role of the govern-
ment and of public enterprises in the Indian petroleum indus-
try has been greatly extended over the past twenty years. 
On the marketing side, public sector operations began 
in the 1950s with the establishment of the Indian Oil Company 
in 1959. In 1964, this company was amalgamated with the 
Indian Refinaries Limited, a public sector refining company, 
to form the Indian Oil Corporation (IOC), which handles the 
22 bulk of the marketing operations. There are three other 
public sector companies in the field — Bharat Petroleum Cor-
23 
poration Limited (BPCL). Hindustan Petroleum Corpora-
tion Limited (HPCL)^ '^  and Indo Burma Petroleum Company Limi-
ted (IBPL). At present the entire marketing and distribution 
operations are being carried out by the public sector with 
the exception of a small quantity of products being produced 
and marketed by the Assam Oil Company in the north-eastern 
parts of the country. 
In order to measure aggregate changes in energy con-
sumption, it is necessary to express the various constituent 
forms of energy in terms of some common unit of measurement. 
25 
In India, the Energy Survey Committee in its Report of 1965 
initiated the practice of measuring the amounts of different 
fields in terms of a common uhit specified as 'million tonnes 
of coal replacement (MTCR)'. Since then this measure has been 
22. Indian Oil Corporation controlled 65 per cent of marketing of oil 
products, Indo-Burma Petroleum Company Limited 18 per cent and the 
joint share of Bharat Petroleum Corporation Limited and Hindustan 
Petroleum Corporation came to 17 per cent in 1979 (The Hindustan 
Times, New Delhi, Nov. 16, 1979). 
23. Formerly British/Dutch Owned Burmah Shell. 
24. Formerly the US-owned ESSO & CALTEX, 
25. GDI, Ministry of Irrigation and Power : Report of the Energy Survey 
of India Committee, New Delhi, 1965. 
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generally chosen for the analysis of energy trends within 
the country, and in particular it has been adopted by the 
Fuel Policy Cominittee. It is therefore used in the discuss-
ion which follows. 
A striking feature of energy consumption in India 
is the very important position still held by the traditional 
and non-commercial sources of energy supply, as already noted 
above,'which account-for about 50% of energy supplies of 
the country. Of these non-commercial fuels, firewood 
accounts for 66 per cent, dried animal-dung and vegetable 
wastes account for 20 and 15 per cent respectively. So 
far as commercial energy is concerned, the chief primary 
sources in India are coal, petroleum, hydro-electricity and 
(from 1970 onwards) nuclear power. On this classification, 
electricity generated from coal or petroleum is regarded as 
a secondary fuel, and therefore excluded from the list. 
Since there are no figures for consumption by primary fuels 
which are fully consistent with the most recent estimates 
of coal, petroleum and electricity consumption, commercial 
energy consumption is analysed over the period from 1953-54 
to 1978-79 only in terms of consumption of coal, petroleum 
and electricity and not according to primary sources. Table 
2.18 shows the pattern of commercial energy consumption in 
India by main fuels. 
Table 2.18 and 2.19 show the total consumption of 
commercial energy and also the amounts of coal, petroleum and 
electricity consiimed within this total. The upper half of 
the table shows absolute amounts consumed in million tonnes 
of coal replacement, whereas the lower half shows the rela-
tive shares of each of the three fuels. It can be noted 
that over the whole period covered by the figures in Table-2.18 
26. Venkataraman, K,: Power Development in India, op. cit. , p. 84. 
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consumption of all the three fuels rose considerably. 
Direct use of coal, measured in terms of coal replacement 
units, has almost doubled since 1953-54, though almost the 
whole of this increase took place in the earlier part of 
the period upto 1973-74. Since 1973-74 coal -consumption 
has changed considerably (though no account of sales of 
coal to thermal power station is taken), and the average 
rate of increase is 3.5 per cent per annum. 
The amount of petroleum directly used for energy 
purposes shows afive-fold increase between 1953-54 and 
1976-77, with an average annual rate of increase of 8.6 per 
cent. Energy consumption in the form of electricity rose 
approximately ten-fold over the whole period under review, 
with an average growth rate of about 11.5 per cent per 
annum. 
As a result of these disparate rates of increase, 
the share of coal fell from just under a half in 1953-54 to 
one-quarter in 1973-74 and onwards. The share of petroleum 
has slowly increased from 40 per cent in 1953-54 to 51 per 
cent in 1973-74. However, this share of petroleum decrea-
sed to 48 per cent in 1976-77 and can be attributed to the 
fiscal and other measures taken by the Government immedia-
tely following the oil embargo of 1973. The share of elec-
tricity in commercial energy consumption has more than doub-
led, from 13 per cent in 1953-54 to 27 per cent in 1976-77, 
signifying the fastest growth rate along other forms of 
commercial energy. 
Table 2,20 shows the sectorwise and sourcewise con-
sumption of commercial energy and compares the consumption 
of commercial energy in 1960-61 and 70-71, Since recent con-
sumption figures distinguishing the main categories of con-
sumers are not available, yet the available data is helpful 
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in analysing the broad pattern of energy consumptions in 
India. In the first four rows of the table, consumption 
of each fuel is shown by each of four producing sectors 
into which the economy is divided and which among them 
account for the whole of output (or gross domestic product). 
The fifth row shows the total for these four producing sec-
tors. In addition, commercial energy is consumed by the 
domestic or household sectors, and this is shown in the 
sixth row of the table. Total consumption of commercial 
energy shown in the final row of the table, is the sum of 
energy consumed by the four producing sectors and by domes-
tic sector. The last four columns of the table show the 
change in consumption between 1960-61 and 1970-71. 
Looking at the figure in table 2.20 for 196"0-61, 
marked differences appea'r in the amount and pattern of fuel 
consumption by sector. Mining and manufacturing and trans-
port were the two dominant consumers with almost 75 per cent 
of the total energy consumption. In each case about half 
the energy consumed in that year came from direct use of 
coal, but with respect to the other half transport was 
almost entirely dependent on oil, while for mining and manu-
facturing electricity was more important than oil. With 
respect to oil, household consumption was almost doubled 
that of mining and manufacturing, while in the case of 
electricity the mining and manufacturing sector accounted 
for over two-third of the total electricity consumed in 
that year. 
The same pattern of commercial energy consumption 
was broadly maintained in 1970-71, but with certain modifi-
cations. With respect to coal the mining and manufacturing 
sector has become more dominant as a consumer signifying the 
rapid pace of industrial development. The whole of the net 
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increase in coal production over the ten years period from 
1960-61 to 1970-71 is accounted for by this sector. The 
transport sector became more dependent on oil, as a result 
of the more rapid expansion of road transport than of rail, 
and also due to the change on the railway from steam to 
diesel locomotives. It can also be noted that big increases 
took place in proportionate (though not in absolute) terms 
by agriculture and 'other'sectors . In agriculture both oil 
and (still more) electricity consumption rose, largely be-
cause of the ambitious programme of energisation of pumping 
sets and tubewells for lift-irrigation as shown in table 
2.8 above. This proportion should increase rapidly in the 
coming decade in view of the massive investment in agricul-
ture and irrigation. In 'other' sectors the increase was 
centralised on oil. 
Looking at the last four columns of table 2.20 it 
can be seen that despite the very rapid growth in agricul-
ture and the 'other' sectors during 1960-61 to 1970-71, 
over two-third of the total increase in energy consumption 
was in mining and manufacturing and in transport sectors. 
Well over half the increase in oil consumption took place 
in the transport sector, but only 7 per cent in mining and • 
manufacturing. This pattern of commercial energy consump-
tion will continue in the coming decade and the level of 
energy consumption in future will largely depend on the 
goals and the pattern of economic development. 
CONCLUSION 
It follows from the above discussion that the mana-
gement and control of the entire energy sector has gradually 
passed on to the public sector from the private sector. At 
present, the production of coal and crude oil in India vests 
almost with public sector. Also,public sector holds the 
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lion's share in generation and distribution of electrical 
energy in the country. 
Electricity is one of the few sectors of the Indian 
economy which recorded a spectacular growth during the last 
thirty years. During this period the nation invested over 
Rs. 12,000 crores.or 17 per cent of the total public sector 
investment in power.^^ More important is the fact that plan 
after plan power development was accorded relatively greater 
importance which is reflected in the fact that investment on 
power increased from 8 per cent of the total plan outlay in 
the First Plan to around 19 per cent during 1978-79. It was 
as a result of this massive investment that the installed 
capacity recorded an impressive fifteen-fold growth from 2.4 
million KW in 1950 to 35.4 million KW at the end of 1978-
79."'® Power generation, in turn, also recorded a similar 
growth ; from 4,073 million KWH in 1950 to 103,386 million 
KWH at the end of 1978-79, i.e. at the rate of 11 per cent 
per annum during this period. Consequently India's per 
capital consumption of power increased from 18 KVJH in 1950 
to 140 KWH in 1978-79.^^ 
Despite the spectacular growth of energy sector 
during the last 30 years, the fact still remains that low-
cost non-commercial sources of energy like cow-dung, fuel-
wood and vegetable wastes account for as much as 45 per 
cent of total energy consumption in the country. The bala-
nce of 55 per cent requirements are met by coal, oil pro-
ducts and electricity. Three decades ago coal was the most 
27. Commerce Research Bureau ; Energy in Indian Economy, Bombay, 1977, 
p.5. 
28. As shown in table 1,1. 
29. The Press Institute of India, Data India, New Delhi, April, 1979, 
p.198. 
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important source of energy accounting for half of the con-
sumption of these three sources. Oil products were the 
next important source. Over the years, oil products have 
emerged as the most important sources which now account 
almost half of the consumption of these three sources. 
Electricity is now the second important source and coal has 
been relegated to the third position. 
The highest share of commercial energy consumption 
in terms of coal replacement, goes to the mining and manu-
facturing sector followed by transport sector. Both these 
sectors together consume 70 per cent of the commercial energy 
consumption. The sectors of agriculture, domestic and govern-
ment, commercial and 'other' consume only 30 per cent of the 
commercial energy. 
The pace of energy development in India has, how-
ever, not been in accordance with demand for energy. The 
persistence of chronic shortages of energy in India are 
attributed to a number of causes which have been examined 
in the next chapter dealing with the energy crisis and its 
impact on Indian economy. 
CHAPTER - 3 
ENERGY CRISIS AND ITS IMPACT ON INDIAN ECONOMY 
CHAPTER - 3 
ENERGY CRICIS AND ITS IMPACT ON INDIAN ECONOMY 
In the previous chapter an examination was made of 
the pattern and structure of energy development in India., 
It was observed that the management and control of the en-
tire energy sector gradually passed on to the public sector 
and recorded a speculator growth during the last thirty 
three years. Despite this the pace of energy development in 
India has not been in accordance with demand for energy. 
This chapter has, therefore, been dedicated to analyse the causes 
of chronic energy shortages in India and appraise its impact 
on the national economy. It also discusses the significance 
of energy development as a stimulus to the all-round accele-
rated pace of India's economic development. Attempts have 
also been made to suggest the short-term and long-term mea-
sures to eliminate the existing energy shortages in view of 
its strategic importance for each economic sector of the 
Country. 
NEED AND SIGNIFICANCE OF ENERGY DEVELOPMENT IN INDIA 
Energy is the key to the material prosperity of a 
nation^ It provides an important infrastructure to the 
all round balanced-economic development of a country and 
furnishes a vital input for agriculture and industry. It 
plays a crucial role in transforming a subsistence economy 
into an advanced one. Further, Fuel and power industries 
in India alone provide direct employment to over 1,455.2 
thousand persons.^ 
1. Pachauri, R.K.; Energy and Development in India, New York (USA), 
Fraeger Publishers, 1977, p.l. 
2. ILO, International Labour Office 5 Year Book of Labour Statistics, 
Geneva, Switzerland, 1977, pp. 100-1. 
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TABLE - 3.1 
PER CAPITA ENERGY CONSUMPTION. PER CAPITA GROSS DOMESTIC 
PRODUCT AND PER CAPITA INCOME IN SELECTED COUNTRIES -1976 
Country 
Per capita Energy 
consumption per 
annum (kilograms 
of coal equiva-
lent) 
Per capita Per capita 
income per Gross Domes-
annum tic Product 
(US Dollars)(US Dollars) 
United States 11,554 6,995 7,912 
Canada 9,950 7,340 8,410 
Germany, Dem.R. 6,789 n. a. n. a. 
Australia 6,657 6,847 7,387 
Netherlands 6,224 5,890 6,501 
Sweden 6,046 8,044 9,029 
Denmark 5,320 6,803 7,599 
Germany, Fed.R. 5,922 6,451 6,552 
United Kingdom 5,268 3 ,530 3,937 
U.S.S.R. 5,259 n. a , n. a. 
France 4,380 5,860 7,599 
Japan 3,679 4,478 4,937 
China 706 n. a. n. a. 
India 218 132 141 
Sources : 1. Data on energy consumption from United Nations 
Statistical Yearbook-1977, New York. U.N.,.'1978, 
pp.385-87. 
2. Data on per capita income and gross domestic 
product from United Nations Yearbook of National 
Accounts Statistics, 1977, New York, U.N., 1978, 
Vol.11, International Tables, pp. 1-20. 
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It is clear from table 3.1 that there is a close 
correlation between standards of living, per capita income 
and energy consumption per head. Without energy, therefore, 
significant progress is not possible. Looking at the figu-
res presented in table 3.1, it comes to the light that hig-
her per capita consumption of energy has been a great supp-
lement to the rapid pace of economic development of the 
developed countries and that due to low per capita consump-
tion of energy in India, the rate of economic growth has 
been adversely affected to a great extent. Energy, as such, 
constitutes one of the essential ingredients of economic 
development and is a precondition for the accelerated pace 
of socio-economic development of a developing country like 
India. Without adequate production and consumption of 
energy, significant progress of Indian economy is not, possi-
ble. Let us examine the inevitability of energy fcfctor in 
the development of various economic sectors and also its 
socio-political implications. 
The process of building up an industrial structure, 
which will provide the base for a self-sustaining process of 
growth, will largely depend upon the adequate supply of fuel 
and power. In fact, energy is the basis of modern industrial 
society and is indispensable for industrial expansion. A 
good deal of industrial development in advanced countries is 
the miracle brought about by high per capita consumption of 
energy as shown above in table 3.1. 
Industrial sector calls for energy for the purpose 
of processing,heat, steam and motive power. Energy, in one 
form or another, is essential for the development of a num-
ber of basic and strategic industries like iron and steel, 
fertilizer, cement, petrochemicals, aluminium, sugar, cotton 
textiles, jute, paper, brick-burning, ceramics and glass, 
refractories, engineering, chemical and allied industries. 
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Petroleum products constitute the basis for a number of 
chemical industires like fertilizer, nylon, plastic, pesti-
cides, mulches, wax candle-sticks, wax-paper, etc.,and pro-
vide grease and lubricant. Petroleum and electricity fur-
nish vital input for steel plants, cement, brick-burning, 
paper, sugar, cotton textile, ceramics and glass, jute, ref-
ractories, engineering, aluminium, chemicals and allied in-
dustries, mining and other manufacturing industries. 
The role of energy in the development of agricultu-
ral sector is equally important, particularly in areas where 
energy is needed for irrigation of agricultural lands. The 
general benefits of rural electrification are no longer a 
matter of debate while agronomic practices and irrigation 
needs of rural India alone justify rural electrification. 
The report of the Project Evaluation Organisation of the 
Planning Commission as well as two studies of the National 
Council of Applied Economic Research of Punjab and Kerala 
throw considerable light on these benefits,^ The studies 
list a number of benefits arising from rural electrifica-
tion, viz., increase in gross irrigated area, savings and 
better utilisation of animal as well as human labour, estab-
lishment of and benefits to rural industries, savings in 
commercial and domestic fuels, gains of working hours and 
increase in reading habits, better sense of security and 
lesser chances of fire, greater participation in community 
activities and reduction in migration of educated youth to 
urban areas and additional employment opportunities. 
3. GOI, Ministry of Planning, Planning Commission : Report on Evaluation 
of Rural Electrification Programme, Delhi, 1965; National Council for 
Applied Economic Research : Economics of Rural Electrification in 
Kerala, New Delhi, NCAER, 1970; NCAER ; Impact of Rural Electrification 
in Punjab, Delhi, NCAER, 1967, 
/ • ' ^ '/ ... Hi. 
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Apart from the energy requirements for irrigation 
in agricultural sector in India, as in many third world coun-
tries, "production of fertilizers and machanisation of culti-
vation, the manufacture of capital goods for agriculture in 
large scale industries and transportation of surplus products 
to the marketing centres will also call for an increasing use 
of commercial energy."4 Thus, adequate application of energy 
to agriculture not only increases productivity of land and 
labour but also reduces human drudgery and open avenues for 
inter-dependent agro-industries. In Indian context, large 
scale dependence on lift-irrigation due to uncertainty and 
seasonal character of monsoon rainfall, inadequate and unassu-
red availability of surface water supplies on account of un-
der-developed irrigation infrastructure, energy becomes indis-
pensable factor for sustained agricultural growth which is the 
dominant sector of Indian economy. 
It is said that the difference between a starving 
Indian peasant and a prosperous American farmer is that 
behind this elbow the Indian farmer has almost nothing while 
his American counterpart has thousands of horse power. It 
is due to increased application of energy that the United 
States has become the major food supplier to the rest of the 
world. It is, thus.energy which is the dividing line between 
an affluent American farmer and a poor Indian peasant. The 
problem of mass poverty in India can also be explained in 
the context of its majority of population dwelling in villa-
ges depending primarily on agriculture and consume nearly 
55 times as low energy as an American farmer. Energy, there-
fore, could also be an effective weapon in the battle against 
4. Makhijani, A. and Poole, A. Energy and Agriculture in the Third World 
Ballinger Publishing Company, Cambridge, Massachussetts, U.S.A., 1975, 
p.6. 
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abject poverty that prevails in India. In short, adequate 
application of energy can transform the Indian agriculture 
from a petty occupation of unorganised farmers to the mighty 
agri-business like that of the U.S.A. 
Apart from administrative, social and cultural sig-
nificance of an efficient system of transport, it is now 
well recognised that an efficient transport system is a key 
factor in economic development of a country. In fact, an 
efficient transportation system provides the essential inf-
rastructure for the development of a country and acts as a 
leading factor in stimulating socio-economic development. 
The development of an efficient transport system in modern 
era is largely dependant on commercial sources of energy 
like coal, petroleum products and electricity. Besides 
mining and tnanufacturing activities, various means of trans-
port will come to a halt in the absence of energy supplies 
and the entire economy will be paralysed. This signifies 
that no economy can make significant progress unless an 
efficient transportation infrasture is developed which is, 
by all means, dependent on energy. 
In the present state of scientific and technologi-
cal development, railways need energy in the form of coal, 
petroleum products (motor gas, high speed diesel oil, fur-
nace oil and light diesel oil) and electricity for goods 
and passenger transport. In case of road transport, trucks, 
buses, cars etc. require petroleum products (Motor gas, 
Light diesel oil, High speed diesel oil and furnace oil) for 
goods and passenger transport. Similarly, for coastal and 
inland transport, international bunker and aviation, energy 
in the form of petroleum products like Aviation Turbine Fuel 
XATF), Light Diesel Oil (LDO) and Furnace oil are indispen-
sable . 
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Energy has profound socio-political implications. 
It plays an important role in transforming the life style 
and raising the living standards of population. Based on 
energy, use of private vehicles, air-conditioning and space 
heating, refrigeration, water-heating, cooking and lighting 
provide physical conforts to the society. Apart from the 
accent on physical comforts, the transportation system is 
also an important attribute of life style which has profo-
und implications for the requirements of energy. The almost 
instantaneous and point to point access signified by private 
automobiles provide a sense of freedom of movement-. Energy 
is also a great supplement to education, science and techno-
logy, information and broadcasting, communication and also 
as a source of entertainment. It brings changes in culture, 
views and traditions by enabling human beings to mobile 
around the world. Besides it? socio-cultural significance, 
energy also plays an important role in strengthening the 
national defence from outside aggressions, maintenance of 
internal law and order and establishment of political stabi-
lity. 
From the above discussion, it becomes clear that 
socio-economic development of a country largely hinges upon 
the adequacy of energy supplies. With reference to India, 
which is in its developmental process, the need and role of 
energy development is of paramount significance. As referr-
ed to in table 3.1.energy bears a direct positive correlation 
with net domestic product, and thereby with the economic 
development of a country. Table 3.2 shows the role of energy 
development in India. 
It can be observed from the date presented in table 
3.2 that energy consumption and net domestic product bear a 
direct positive correlation. In other words, the rate of 
growth of Indian economy, to a great extent, hinges upon the 
level of energy consumption. As evident from table 3.2, since 
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the early 1960s, the major cycles in the economy and energy 
consumption have gone hand in hand. The structure of the 
economy has changed over the period under discussion, with 
a marked shift to industry in the 1960s and" then a period 
of relatively rapid agricultural growth in the 1970s, par-
ticularly in the last five years. Industry's growth has, 
of course, been far more steady than agriculture's. How-
ever, growth in net domestic product in both these dominant 
sectors and in the residual tertiary subsectors are attribu-
table to the intensive use of energy. 
In sum, it can be said that energy fixes the limits 
of growth of an economy and no significant economic develop-
ment is possible without intensive use of energy. 
ENERGY CR IS IS IN INDIA 
In view of its significance and far-reaching impli-
cations for India's development prospects, adequate energy 
supplies become indispensable. However, despite a marked 
increases in investment since the beginning of First Plan in 
energy sector, energy shortages have become a feature of 
life in India, particularly since 1968-69. As such, const -
raints affecting energy sector have emerged among the most 
important constraints on accelerated development in India 
today. In fact energy problem has by now been the issue of 
the eighties, almost by common consent and ordinary citizens, 
captains of industry and policy-makers alike seem to be 
totally lost in confusion. 
Energy crisis in India has become a serious chall-
enge for the development of Indian economy. The problem of 
meeting the increasing energy demands of the country is for -
midable, indeed. It is not that India is running out of 
its energy resources. The crux of the matter is that there 
are no prospect of developing cheap and replenishable non-
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conventional sources of energy on a massive scale in the 
next decade or so. The real problem in India is, therefore, 
one of rising energy costs which will tend to inhabit the 
rate of economic growth. The present energy crisis in India 
can be ascribed to power shortages and inadequate supplies 
of coal and petroleum products, each of which are examined 
hereunder. 
CAUSES AND EXTENT OF POWER CRISIS IN INDIA 
The situation with respect to power supply became 
generally difficult and locally and intermittently critical 
during the last decade causing a serious dislocation of pro-
duction in a number of areas. This situation still preva-
ils, while the present position is more serious in many 
States. The seriousness of power problem has, of course, 
varied considerably as between different years and different 
parts of the country. It is not possible to measure the ex-
tent of power shortage at all precisely, because of uncer-
tainty about what would be the level of demand if supply 
constraints did not exist. Nevertheless, estimates of power 
requirements now published by the Ministry of Energy make it 
possible to compare with the amount of power that was actually 
available. Table 3.3 exhibits the extent of power shortages 
in India in the most recent years. 
Table 3.3 indicates that during the last many years 
as well as in the most recent five years period under review 
the overall deficit in power supply in India has recorded an 
upward trend. In the year 1979-80 deficiency of power supply 
reached an all-time high record of 16.1 per cent. Power 
shortages have, of course, varied considerably as between 
different regions and States, and also in the same region/ 
State at different times. In Table 3.4, a comparision is 
given of the availability and demand in each of the five 
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power regions and for India as a whole in six recent yearly 
periods. 
TABLE - 3.3 
ALL INDIA POWER AVAILABILITY AND REQUIREMENT 
1974-75 to 1980-81 
(Million KWH) 
Year 
Estimated 
Require-
ment 
Actual 
Availa-
bility 
Deficit Percentage 
Shortfall 
1974-75 77,600 66,647 10,953 (14.1) 
1975-76 83,508 74,909 8,599 (10.3) 
1976-77 88,489 83,365 5,124 ( 5.8) 
1977-78 102,171 86,357 15,814 (15.5) 
1978- 79 108,535 97,349 11,186 (10.3) 
1979-80 118,370 99,302 19,068 (16.1) 
1980-81 120,118 104,932 15,186 (12.6) 
NOTE : Figures in brackets represent percentage shortfall. 
SOURCES: 1. Data for 1974-75 to 1977-78 from : India : Economic 
Issues in The Power Sector, World Bank, Washington, 
November, 1979, p. 86. 
2. Data for 1978-79 to 1980-81 from ; The Economic Times, 
Delhi, July 20, 1981, p. 7. 
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TABLE - 3.4 
REGION-WISE ESTIMATED SHORTAGE OF 
POWER AS PERCENTAGE OF REOUIREMENT 
(1974-75 to 1980-81) 
Region/Year 1974- 1975- 1976- 1977- 1978- 1979- 1980-
75 76 77 78 79 80 81 
Northern Region 19.5 10.9 3.5 19.6 9.7 14.0 13.4 
Western Region 5.8 9.2 4.2 11.5 8.3 17.7 11.6 
Southern Region 18.6 12.9 10.4 14.3 8.7 12.6 5.2 
Eastern Region 12.6 6.8 3.9 17.0 16.0 22. 3 24. 8 
North-Eastern 12.8 15.0 19.4 27.0 30.4 17.5 18.1 
Region 
ALL INDIA 14.1 10.3 5.8 15. 5 10.3 16.1 12.6 
SOURCES : 1. From 1974-75 to 1977-78 : India - Economic Issues 
in The Power Sector, World Bank, Washington, 
November 1979, p. 96. 
2. For 1978-79 and 1979-80 : Financial Express, Bombay, 
August 27, 1980, p. 1. 
3. For 1980-81 : The Economic Times, New Delhi, July 20, 
1981, p. 1. 
It can be seen from table 3.4 that during the entire 
period in reference, the position deteriorated in each of the 
five power regions in India. A number of important consuming 
areas in these regions have been seriously and more or less 
chronically deficient in power supplies during the past period 
under reference, though their precise situation has naturally 
varied from year to year. In the northern region, much the 
worst affected areas have been the Punjab, Haryana and Uttar 
Pradesh, where shortages were extremely critical, despite a 
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certain amount of assistance from neighbouring power systems 
more fortunately placed. In the eastern region, the situa-
tion of West Bengal and part of Bihar has been chronically 
unsatisfactory. Drastic shortages and restrictions, though 
with varying degrees of severity mainly in accordance with 
availability of hydro power, have affected Andhra Pradesh, 
Karnataka, Tamil Nadu in the Southern region. In the West-
ern (region, Maharashtra, Gujarat and Madhya Pradesh faced 
severe power shortages. The availability of power in India 
as a whole came to about 90 per cent of estimated demand in 
1978-79 and further reduced to about 84 per cent of the 
estimated demand in 1979-80. Power supply position in India 
during the most recent two years has been chronically defi-
cient . 
Table 3.5 displays an analytical picture of the 
power supply position in India in 1979-80. In Table 3.5 a 
comparison is given of availability and demand in each of 
the five power regions as well as in each State within a 
region and for India as a whole in four recent quarterly 
periods. The difference between the availability and esti-
mated requirements is also shown for each quarter and a 
negative sign in these columns indicate a deficiency of 
power supply. 
From the figures presented in table 3.5, it is 
clear that both requirement and availability of power are 
affected by seasonal factors and economic progress. It 
can be seen that power situation in different regions/States 
changed over the period under reference. For the last two 
quarters covered by the table, the availability of power in 
India came to about 80 per cent of estimated demand. It can 
be noticed that power deficit gripped all States without 
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exception. It was pronounced in Uttar Pradesh, Karnataka, 
Orissa, Bihar, West Bengal, Maharashtra, Tamil Nadu, Madhya 
Pradesh and the Punjab. In these States the deficit ranged 
between 15 and 30 per cent. Against the daily shortage of 
16.1 per cent during 1979-80, the shortage recorded during 
January-March 1980 was estimated at 21.6 per cent. In the 
corresponding period of 1979, the deficit was just 11.7 
per cent.^ Sharp fluctuations in the power deficit from 
quarter to quarter can be seen in table 3.5. In the North-
ern region, the deficit shrank from 6.26 per cent in April-
June to 2.1 per cent in July-September but rose to 25 per 
cent in October-December 1979 and 27.9 per cent in January 
February, 1980. In the Western region, the deficit rose 
progressively from 12.5 per cent in April-June to 14.6 per cen 
cent in Juiy-September and to 16.5 per cent in October-
December but then fell slightly to 14.4 per cent in January 
February 1980. In the Southern region, the deficit declined 
from 9.8 per cent in April-June to 8.8 per cent in July-
September but then rose sharply to 16.4 per cent in October-
December 1979 and further to 17.2 per cent in January-Febru-
ary, 1980. In the Eastern region, the deficit was 22 per 
cent in April-June, 16 per cent in July-September, 24.7 per 
cefit in October-December 1979 and 22.3 per cent in January 
February, 1980. In the North-Eastern region, the deficit 
stood at 28.3 per cent in April-June, 19.2 per cent in July 
September, 22.8 per cent in October - December 1979. It 
declined sharply to 11.7 per cent during January-February 
1980. Statewise deficit in power supply during the period 
covered in table 3.5 averaged as follows: Bihar' 29 . 4 per 
cent, Karnataka 25.3 per cent, U.P. 22.1 per cent, Maharash-
tra 19.9 per cent. West Bengal 15.7 per cent, Haryana 14.6 
per cent, Madhya Pradesh 14.6 per cent, Himachal Pradesh 
5. The Economic Times, Bombay, March 31, 1980, p.7. 
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11.7 per cent, Punjab 11.2 per cent, Tamil Nadu 9 per cent, 
Andhra Pradesh 7.9 per cent, Rajasthan 5.8 per cent, Delhi 
5.5 per cent and Gujarat 3.7 per cent. 
Several factors have contributed to the emergence 
of power supply as a critical problem in India. Slow growth 
of generating capacity, operational inefficiency and delays 
in civil works, maintenance problem and interruptions in 
fuel supply, low utilisation of capacity, rapid pace of 
rural electrification, periodic drought conditions, manpo-
wer problem and industrial disputes, and last but not the 
least, faulty planning are some of the principal causes res-
ponsible for power shortages in India. Each of these has 
been considered separately in the following pages. 
1. SLOW GROWTH RATE OF GENERATING CAPACITY 
A basic underlying cause responsible for the emer-
gence of power shortages in India has been the slow rate of 
growth of installed generating capacity, especially during 
the Fourth and Fifth Plan periods. Thus, slow growth of 
installed generating capacity, not in conformity with effec-
tive demand for power, gave way to power deficits in the 
country. Table 3.6 shows the annual growth rate of insta-
lled capacity by source and for all sources together from 
1970-71 to 1979-80. The last row of the table shows the 
average annual compound rate of growth of installed genera-
ting capacity. 
It is evident from the last column of table 3.6 
that while effective demand for electric power was continu-
ing to rise at a rate of about 10 per cent a year, the 
average annual increase in generating capacity was just over 
6 per cent. The growth of generating capacity was particu-
larly disappointing in the case of hydro and nuclear, where 
the average annual increase was only 5.5 per cent and 4.2 
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TABLE - 3.6 
ANNUAL GROWTH OF INSTALLED GENERATING CAPACITY 
BY SOURCE - 1970 -71 to 1980-•81 
(Million K W h ) 
Year Thermal** 
Annual 
Growth 
Rate(%) 
Hydel 
Annual 
Growth 
Rate(%) 
Annual 
Nuclear Growth 
Rate(%) 
Total 
Annual 
Growth 
Rate(%) 
1970-71 7.91 - 6,38 - 0.42 - 14.71 -
1971-72 8.22 4.0 6.61 3.6 0.42 - 15.25 3.7 
1972-73 8.88 8.0 6. 79 2.6 0.62 47.6 16.28 6.7 
1973-74 9.06 2.1 7. 53 11.0 0.64 3.2 17.23 5.8 
1974-75 10.15 12.0 8.44 12.1 0.64 - 19.23 11.6 
1975-76 11.01 8.5 8.46 0.3 0.64 - 20.12 4.6 
1976-77 11.80 7.2 9.03 6.6 0.64 - 21.47 6.7 
1977-78 12.61 6.9 9.96 10.3 0,64 - 23.21 8.1 
1978-79 14.66 16.2 10.76 8.1 0.64 - 26.51 12.3 
197 9-80 15.91 8.5 11.31 5.1 0.64 - 27 .86 6.9 
1980-81 17,11 7.5 11.72 3.6 0.86 34.4 29.69 6.5 
Average 
Annual 
Compound 
Rate of 
Growth % 6.9 5.5 4.2 6.3 
* Data related to Public Utilities, 
** Includes diesel plants. 
Source : GOI, Ministry of Energy, Central Electricity Authority;quoted by 
the Economic Times Research Bureau, in the Economic Times, July 
20, 1981, p.7. 
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per cent respectively, due to the paucity of funds and much 
longer gestation period required by a hydro-electric pro-
ject to yield benefits, which is indeed undesirable in 
the present state of a chronic shortage of capacity. Hence 
more of the limited funds are made available for the ther-
mal generation investment programme which yield benefits 
in the near future. Thus, slow growth of generating capa-
city being inconsistent with effective demand for power, 
can be ascribed as a basic cause of power shortages in 
India. 
2. FAULTY PLANNING AND DELAYS IN EXECUTION 
The slow rate of growth of generating capacity, as 
referred to above, is attributable to faulty energy plann-
ing and wide spread and prolonged delays in the execution 
of power projects. Although, demand forcasting is essenti-
ally the first step in planning for energy development, yet 
inadequacy of basic information and data on energy sector 
has been the cause of faulty planning in India, but even 
more it is a simptom of these. Government and policy makers 
cannot minimise the benefits of accurate information in the 
area of energy planning as supply problems can be kept under 
control with superior demand management. However, despite 
greater emphasis for increasing generating capacity in each 
Plan, it could not match with the growth in demand for power. 
In other words, planned additions to generating capacity 
could not materialise in any plan as a result of faulty plan-
ning as shown in table 3.7. 
It is worth noting from table 3.7 that slow growth 
of installed generating capacity in India, to a great extent, 
is the outcome of deficiencies in energy planning signified 
by the continuous failures of the planners in achieving the 
targeted additions to the installed generating capacity of the 
92 
country in each successive plan and during the entire ear 
of planning. 
TABLE - 3.7 
INSTALLED GENERATING CAPACITY : PLAN TARGETS. ACTUAL 
ADDITIONS AND PERCENTAGE SHORTFALLS 
(Million KW) 
Plan Target Actual Percent-
Addition age Short 
fall 
First Plan (1951-56) 1. .30 1. . 10 15 .4 
Second Plan (1956-61) 3. .50 2. .25 35 .7 
Third Plan (1961-66) 7, .04 4, .52 35 .8 
Three Annual Plans (1966-69) 5. .43 4, .12 24. . 1 
Fourth Plan (1969-74) 9. ,26 4, ,58 50. .5 
Fifth Plan (1974-79) 16, .55 9. ,05 43. .9 
SOURCES : 1. GOI, Planning Commission, Draft Fifth Five-Year Plan, Vol.11, 
p.113. 
2, Actual additions during 1974-79 have been arrived at from 
Table 3,6. 
The failures in achieving the targeted generating 
capacity in each plan are attributed to widespread and pro-
longed delays in civil works, shortages of key materials 
like steel, cement, electrodes, explosives and delays in 
the delivery of power equipments.^ Delays in civil works 
and delays in the supply of power equipment, which are be-
lieved to be the main causes responsible for the slippage 
6. GDI, Planning Commission, Draft Fifth Five Year Plan, Vol. II, op.cit, 
p.117. 
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of targeted generating capacity in each plan as shown in 
table 3.7 are estimated to account for 67 per cent and 20 
per cent of slippage respectively7 Part of the explana-
tion of slippage in power project during each plan is app-
arently to be found in the financial procedures followed. 
Uncertainty over financing, and delay in the authorisation 
for capital expenditures, have sometimes delayed ordering 
of equipment. With rising costs and a consequent need to 
get periodical approval for higher expenditure estimates, 
this has probably become a more serious problem, and it 
has received special mention in the Draft Fifty Plan. Table 
3.8 displays an analytical view of the impact of these 
delays in the execution of power projects and thereby on 
achieving the targeted generating capacity during the Fourth 
Plan. 
TABLE - 3.8 
POWER GENERATING CAPACITY BY SOURCE : TARGET. 
ACHIEVEMENT AND SLIPPAGE 
(Million KW) 
Hydro Thermal Nuclear Total 
Target 3.52 4.76 0.98 9.26 
Achievement 1.06 2.94 0.58 4.58 
Slippage 2.46 1.82 0.40 4.68 
Percentage Shortfall 70 38 41 100 
SOURCE : GDI, Planning Commission, Draft Fifth Five-Year Plan , Vol.II, 
op.cit., p.117. 
7. Non-availability of equipment and recurring laboin: troubles faced by 
many State Electricity Boards have provided a major stumbling block 
in the commissioning of many power projects scheduled for the finan-
cial year 1978-79 (Financial Express, Bombay, February 11, 1979). 
8. Capital expenditure by the State Electricity Boards is financed in 
part from internal sources, but mainly by borrowing through four 
principal channels, namely, (1) loans from the State Governments; 
(2) loans from the Life Insurance Corporation of India; (3) Loans 
from the Public Sector Rural Electrification Corporation ; and 
(4) bonds issued by the State Electricity Boards themselves. 
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The largest amount of slippage in the targeted 
generating capacity was from hydro and thermal sources of 
powers. Comparatively hydro electric targeted capacity 
was short by 70 per cent, whereas nuclear and thermal capa-
cities accounted for 41 and 38 per cent shortages respec-
tively as against the targeted additions to generating capa-
city set in the Fourth Plan, The overall slippage in targe-
ted additions to generating capacity during this plan acco-
unted for 50 per cent which reflects the absence of a com-
prehensive and realistic energy planning as well as delays 
in the execution of power projects. 
It may be mentioned here that since 1973 the Depart-
ment of Atomic Energy has not been able to get any power 
plant operational. This can be ascribed to the decision of 
Canada to withdraw its assistance to the second unit of the 
Rajasthan project after the Pokharan explosion in 1974 caus-
ing a serious set back to the nuclear energy programme. In 
retrospect, it is clear, that Indian scientists badly over-
estimated their ability to do without foreign assistance. 
In addition, the decision of the Department of Atomic Energy 
to go in for heavy water atomic reactors which use natural 
uranium fuel available in the country. This decision was 
taken due.to the vexations problems of the import of enriched 
fuel. However the performance of the Department of Atomic 
Energy in respect of the plants to manufacture heavy water 
has not been satisfactory^ mainly due to the lack of tech-
nical expertise and administrative carelessness and also, 
9. For example, the heavy water plant at Baroda went into production in 
1977 but only for ten days as it had a major accident and had since 
been incapacitative. The heavy water plant at Tuticorin started pro-
duction in 1979 and has been going on with constant interruptions. 
The heavy water plant at Kota is mechanically ready but cannot be 
commissioned due to power shortage in Orissa. The heavy water plant 
at Telchar has been delayed. The only heavy water plant in India at 
Nangal has been working well (Eastern Economist, Delhi, Vol.74 (21), 
May 23, 1980, p.1038). 
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to a great extent due to the concentration of functions and 
responsibilities within a single agency}^ 
(3) LOWER UTILISATION OF CAPACITY : 
Another reason for power crisis in India can be 
ascribed to the dis-satisfactory and disappointing trends 
in capacity utilisation particularly at the thermal power 
plants. Table 3.9 exhibits the trends in capacity utilisa-
tion in electricity industry in India from 1970-71 to 1979-
8 0 . 
TABLE - 3.9 
TRENDS IN CAPACITY UTILISATION IN ELECTRICITY 
INDUSTRY IN INDIA- 1970-71 to 1980-81 
^BillioTi KWh) 
Year Capacity Generation Percentage Utili-
sation of capacity 
1970-71 128.8 55.8 43. 3 
1971-72 133.6 60.9 45.4 
1972-73 142.6 64.5 45.2 
1973-74 160. 2 66.7 41.6 
1974-75 168.5 68.2 40.5 
1975-76 176.3 79. 2 44.9 
1976-77 188.1 88.3 46.9 
1977-78 203.3 91.3 44.9 
1978-79 260.6 103.3 39.7 
1979-80 278.6 105.5 37.8 
1980-81 296.9 116.6 39.3 
Note : Data relates to public utilities only. 
SOURCE: Same as for table 3.6. Also cited in the Annual Report of the 
Industrial Development Bank of India for 1978-79, Bombay, IDBI, 
September 1979, pp. 169-70. 
10. The whole of the Indian nuclear power programme, including research 
and development, construction and the actual operation of nuclear 
power stations, comes under the control of the Atomic Energy Commi-
ssion, 
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It is clear from the last column of table 3.9 that 
the overall utilisation of capacity in electricity industry 
in India ever reached to its peak in 1976-77 was only 45 
per cent. In India, the rate of capacity utilisation has 
always remained low at 40 to 45 per cent of installed capa-
city, against 57 per cent achieved in many advanced count-
ries?-^ In addition, with 6 per cent power used in power 
station auxiliaries and with a higher transmission loss of 
20 per cent, only 74 per cent of 45 per cent is actually 
12 
available to consumers. In other words, only one-third 
of the power capacity installed in the country finally rea-
ches the consumers, against close to 50 per cent in other 
countries.^^ To be more precise, table 3.10 shows the sour-
cewise utilisation of capacity in India. 
It is evident from table 3.10. that actual generation 
has always remained low at 40 to 45 per cent of installed 
capacity at thermal power plants. A rccent review of the 
working of power stations in Eastern Region has revealed that 
power thermal plants and further accentuated by constraints 
in transmission and distribution.^'^ The disappointing utili-
sation of generating capacity at thermal power plants, caus-
ing severe power shortages during the last five years and 
particularly in 1979-80 is attributable partly to operational 
inefficiency of power plant and partly to interruptions in 
fuel supplies. 
Patterns of capacity utilisation at hydro-electric 
plants have been almost the same as at thermal plants. Lower 
rate of utilisation of capacity at hydel plants can be as-
cribed to poor management of power stations coupled with 
11. Capital, Calcutta, September 1, 1980, p.17. 
12. Ibid. p,7. 
13. Ibid. p.7. 
14. Financial Express, Bombay, February 23, 1979, p.8 
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periodic drought conditions. Utilization of nuclear capa-
city in India is also low and can be explained by uncertain 
and interrupted supplies of essential nuclear fuels, espe-
cially enriched uranium from abroad as well as operational 
problems at the nuclear plants. Thus inadequate utilisa-
tion of the available generating capacity due to one reason 
or the other, has been one of the important causes of power 
shortages in India. 
4. MAINTENANCE PROBLEM AND OPERATIONAL INEFFICIENCY 
The persistence of operating problems and dissatis-
factory maintenance practices at power plants have also been 
responsible for accentuating power shortages in the country. 
Frequent outages of thermal generating units due to the more 
intensive use of power equipment, particularly in the wake 
» 
of reduced hydro electric generation in periodic drought con-
ditions have accounted for frequent disruptions in power 
supply. A chronic problem leading to power deficits in 
India has been equipment either under-used or kept idle for 
periods much longer than would normally be required for 
routine maintenance.^^ The availability of generating capa-
city at thermal plants has, therefore, been reduced because 
of the long periods for which equipment has been out of ser-
vice for overhaul or repairs. This has been partly due to 
shortages of spares, particularly for imported equipment 
where import licences may be needed and where in other cases 
the particular designs are no longer in production. Another 
factor making for long outage periods is that equipment has 
15. For example, DVC's Hydel Plant at Panchet took over a year for 
repairs after a breakdown in 1978 due to a mechanical defect. 
(Financial Express, March 1, 1980, p.10); The neglect of maintenance 
systems, services and personnel requirements by thermal power sta-
tions has been highlighted by the National Productivity Council in 
its latest study of the power sector carried out in collaboration 
with the Directorate-General of Technical Development (1979). 
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TABLE - 3 . 1 1 
TOTAL TRANSMISSION AND DISTRIBUTION LOSSES IN SELECTED 
COUNTRIES - 197 7 and 1978. PERCENTAGES 
Country 1977 1978 
West Germany 5 , 9 5 .7 
France 7. .6 7 .4 
Czechoslovakia 7, .8 8 .1 
Switzerland 8. ,2 7, .1 
Finland 8, .3 7 .7 
Poland 8, ,7 8, ,6 
Hungary 9. 3 10. .3 
Australia 9. 6 9. 9 
Italy 10. 1 9. , 1 
Norway 10. 4 10. 2 
Ireland 11. 2 10. 6 
Yogoslavia 11. 9 11. 1 
Sweden 12. 1 12. 5 
India 19, 4 20. 5 
Note : Countries are ranked by the extent of loss. 
Source ; Press Institute of India : Data India, New Delhi, The Author, 
April 1979, p.199, 
in many developed countries like West Germany, France, 
Switzerland, Finland, Italy, Norway, Ireland, etc., trans-
mission and distribution losses are not only low but have 
101 
often been kept working in case of very difficult supply 
position, ignoring the time of normal overhaul and preven-
tive maintenance, with a consequently greater risk of 
serious breakdown. This has been a frequent practice in 
the Northern and Eastern regions Further, operating 
problems have also emerged in power stations, particularly 
but not only in Haryana, Uttar Pradesh and West Bengal 
because of manpower problems and industrial disputes. Thus, 
as a result of this conjunctions of operating and mainte-
nance problems accompanied by slow growth and under-utilisa-
tion of capacity, the power situation grew increasingly 
difficult and precarious during the past years and parti-
cularly in 1979-80. 
5. SYSTEM LOSSES AND INADEQUATE TRANSMISSION FACILITIES 
Apart from the disappointing patterns of utilisation 
of the available generating capacity as referred to above, 
transmission and distribution losses have further deteriora-
ted the power situation in the country. System losses in 
India are very high as compared to many developed countries 
and reached to a peak of 20 per cent in 1979-80. Table 3.11 
demonstrates the total transmission and distribution losses 
in selected countries as well as in India in 1977 and 1978. 
It is evident from table 3.11 that transmission and 
distribution losses are abnormally high in India in compari-
son with other developed countries. It can also be noted that 
16. Extensive use of thermal power quipment due to deficit rainfall in 
Punjab, Haryana and Uttar Pradesh in the Northern region, Andhra 
Pradesh and Karnataka in the Southern region, Orissa and Bihar in 
the Eastern region and Madhya Pradesh in the Western region caused 
breakdown of plants. (The Economic Times, Bombay, March 31, 1980). 
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also been reduced. On the contrary, India has continuously 
recorded a gradual increase in system losses.^^ Thus,low 
level of generation accompanied with higher transmission 
and distribution losses have accentuated the extent of power 
scarcity in the country. 
Although the transmission network has been conside-
rably developed in recent years, there is general agreement 
that its share in total power investment has been too low. 
Consequently, lateness or inadequacy of additions to trans-
mission and distribution facilities contributed to defici-
encies in power supply. Cases have occurred in which power 
output from new plants was restricted because these comple-
mentary facilities had not been completed. 
The gradual increase in system losses in India as 
referred to in table 3.11 and in footnote was to a large 
extent caused by the relative neglect of transmission and 
distribution, which can partly be attributed to the finan-
cial constraints of the State Electricity Boards within 
their own territories and partly to an inadequate apprecia-
tion of the potential benefits of inter-state exchange of 
power. In addition, abnormally high transmission and dis-
tribution losses in India can be ascribed to large scale 
theft of power from lines mainly in rural areas. This much 
of the increase in losses has been due to the intensive pro-
gramme of rural electrification. 
17. Transmission and distribution losses (line losses) in India in 1951-
15.3%, 1956- 14.4%, 1960-61, 15.3%, 1965-66 - 14.7%, 1968-69 -16.1% 
1970-71, -17.8%; 1971-72 - 19.0%, 1972-73 -20.2%, 1973-74 - 20.5%, 
1974-75 - 20.5% , 1975-76 - 19.4%, 1976-77,- 19.8%, 1977-78 - 20.5%, 
1978-79 - 20.2%, 1979-80 -20.4% (Sources : Public Electricity Supply, 
All India Statistics, General Review, Central Electricity Authority, 
Ministry of Energy, Various years. See also, India-Economic Issues in 
the Power Sector, a World Bank Country Study, The World Bank, Washington 
D.C., U.S.A., 1979, -p.72), 
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6. INTERRUPTIONS OF FUEL SUPPLY AND PERIODIC DROUGHT 
CONDITIONS 
Another factor contributing to power shortage in 
India has been the interruptions of fuel supplies?-^ For 
thermal plants fuel supplies have been a problem, notably 
in the lignite-based plant at Neyvelli and Ennore in Tamil 
Nadu and at coal-burning plants in the South and West which 
are remote from coal fields. Interruptions of fuel supplies 
have caused equipment to be under-utilised even though it 
was in good working order. Where coal supplies have been 
available, problems have also arisen because the quality of 
the coal has been variable or inferior. Lack of quality 
control both at the mines and at the power stations has 
resulted in operating difficulties and in damage to 
equipment. In some stations in Bihar and VJest Bengal high 
content of ash in coal and abrasive material has caused 
serious damage to preparation equipment and to boilers. 
Apart from interruptions in fuel supplies, the 
vagaries of the monsoon have also contributed to deficien-
cies in power supply in India. The periodic drought con-
ditions due to very poor monsoon rains over much the grea-
ter part of the country, particularly in 1972-73 and 1979-
80 contributed to acute shortage of power on account of 
both the reduction in hydro-electric generation on one 
side and increase in the demand for power for irrigation 
on the other, The resulting shortages of power supply in 
1979-80 were naturally most acute in the regions most depen-
dent on hydro power. Of the 17 major hydel reservoirs in 
18, For example interruption in coal supplies in January 1979 created 
a grave crisis at a number of thermal power stations in Uttar Pradesh 
Delhi, Orissa, Madhya Pradesh, Punjab, etc. causing a sharp fall in 
power generation (Hindustan Times, January, 1, 12, 14, 17, and 18, 1979) 
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the country, 8 reservoirs, including the Bhakra System in 
Punjab, Rihand in Uttar Pradesh, Balimela in Orissa and 
Sharavathy in Karnataka, which support about 40 per cent of 
the total hydel power generation, received scanty inflow 
of water due to failure of the monsoon during 1979-80 
Thus, deficit rainfall in the Punjab, Haryana and Western 
Uttar Pradesh in the Northern region, Madhya Pradesh in the 
Western region, Andhra Pradesh and Karnataka in the Southern 
region, and Orissa and parts of Bihar in the Eastern region 
led to shortfall in power generation by hydel units and 
thereby to increasingly difficult and precarious power situ-
ation . 
7. STRUCTURAL CHANGE IN POWER CONSUMPTION : RAPID PACE OF 
RURAL ELECTRIFICATION 
Another important reason for power imbalance to 
industry has been the occurrance of a structural change in 
consumption of power with villages and agriculture claiming 
an ever increasing share of additional power generated. In-
creasingly added emphasis on rural electrification, particu-
larly during the seventies, together with the development of 
energy-intensive industries and expansion in capacity of con-
sumers' goods industries had led to chronic power crisis. 
Table 3.12 shows the growth in the number of villages both 
in absolute terms and as a proportion of the total number of 
villages in India, which is just under 5,70,000. In the 
third column of the table the growth in the number of irri-
gation pumpsets and tubewells energised is shown and the 
final column displays the growth in consumption of power by 
the agricultural sector. 
19, The Economic Times, Bombay, March 31, 1980, p.7. 
TABLE - 3 . 1 1 
GROWTH IN THE NUMBER OF VILLAGES ELECTRIFIED. IRRIGATION 
PUMPSETS/TUBEWELLS ENERGISED AND POWER CONSUMPTION 
BY AGRICULTURE 
Number of Proportion Irrigation Power con-
Year villages of total Pumpsets/ sumed by-
number of Tubewells Agriculture 
villages Energised (Million 
KWh) 
1950- 51 3,100 0.5 21,000 162 
1955-56 7,300 1.3 56,100 255 
1960-61 21,800 3.8 1,98,900 833 
1968-•69 45,100 8.0 5,12,800 1892 
1970-71 73,700 13.0 10,88 ,800 4389 
1971- 72 1,04,900 18.7 16,19,000 4462 
1972-73 1,22,100 21.6 18,90,000 4973 
1973-74 1,39,200 24,5 21,68,000 n. a. 
1974-75 1,56,700 27.5 24,26,100 8954 
1975- 76 1,72,200 30.2 26,12,000 7579 
1976-77 1,85,800 32.6 27,93,000 12254 
1977-78 2,02,900 35.6 30,41,300 12863 
1978-79 2,22,900 39.1 33,21,000 12138 
1979-80 2,49,800 43.6 - 13457 
1980-81 2,72,300 47.8 - 14498 
1981-82 3,00,600 51.2 - 16230 
Note: The number of villages electrified and irrigation pumpsets/ 
tubewells energised are rounded to the nearest hundred. 
SOURCES : 1. Government of India, Ministry of Planning, Department of 
Statistics, Central Statistical Organisation : Basic Statis-
tics Relati»\g to the Indian Economy, New Delhi, (Various 
issues). 
2. Data India Research Bureau ; "The Problem of Energy : Elec-
tric Power", New Delhi, Press Institute of India, Data 
India, April 1979, p.198. 
3. GOI, Ministry of Information & Broadcasting, India-1983, 
New Delhi, 1983, p.302, 
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It is evident from table 3.12 that the rapid pace 
of rural electrification and energisation of irrigation pump-
sets and tubewells during the 1960's and still more rapid in 
the 1970's led to increasing demand for power. The Govern-
ment policy both at the Centre and the States has been to try 
to meet agricultural loads as fully as possible even by impo-
sing restrictions on other consuming sectors. This disloca-
tion of power to villages and agriculture deteriorated the 
power supply situation to industry. It seems that agricul-
ture and villages are prospering at the expense of industry 
as far as power is concerned. The structural change in con-
sumption of power as referred to above, had a severe impact 
on industry in 1979-80 when monsoon failures, simultaneou-
sly curtailing the availability of hydro-electric power and 
increasing the demand for power for irrigation, caused defi-
ciencies in power supply to industry. 
The pattern and process of economic growth in India 
has hitherto been greatly been influenced by the energy in-
tensive culture of the developed countries. As a result, 
our national policy has been geared to the promotion of an 
energy intensive economy. On the other hand, most energv 
producing industries like power generation, are highly capi-
tal intensive and scarcity of capital in India restraints the 
pace of development of the energy producing sector, particu-
larly power. Hence, the power deficits. , 
PROBLEMS OF COAL PRODUCTION AND TRANSPORTATION 
Although coal shortages have been less pervasive 
and less damaging than the shortages of power, they are a 
I 
critical issue both immediately and in the longer term. 
Coal shortages in India can be attributed partly to the slow 
pace of coal production and partly to the lack of transport 
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facilities, though transport facilities have been one of 
the constraints on production. Both of these aspects have 
been considered separately in the following pages. 
The pace of coal production in India has been very 
slow and is frequently attributed to faulty planning. Table 
3.13 shows the targets of coal production fixed, actual pro-
duction of coal and slippage between 1955-56 and 1979-80. 
TABLE - 3.13 
COAL PRODUCTION IN INDIA : TARGETS, ACTUAL PRODUCTION AND 
SLIPPAGE 
(Million Tonnes) 
Year Target Actual Production Slippage 
1951 32. ,2 -
1955-56 39. 0 37. ,5 1.5 
1960-61 60. 0 55. 7 4.3 
1965-66 93. 5 67. 6 25.9 
1970-71 95. 0 72. 9 22.1 
1973-74 92. 0 78. 2 13.8 
1974-75 90. 0 87. 4 2.6 
1975-76 98. 0 95. 7 2.3 
1976-77 108. 0 100. 0 7.1 
1977-78 115. 0 100. 3 14.7 
1978-79 118. 0 101. 3 16.7 
1979-80 124. 0 103. 0 21.0 
SOURCE 1 Data on coal production from table 1.7 Chapter II, p.20? 
Target figures are taken from GOI, Planning Commission, 
Draft Five Year Plan, 1978-83, p. 166 and Annual Report of 
the Coal Mines Authority for 1979-80, July 1980, p.21. 
Thus, the compound rate of increase of coal produc-
tion in India between 1951 and 1980 comes to only 4.5 per 
cent, which is indeed very slow if compared with other indus-
trially advanced nations. It is also obvious from table 3.13 
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that production of coal has been.a victim of faulty planning 
during the last thirty years. During the First and Second 
Five Year Plans targets of coal production proved unrealis-
tic. Even though the Third Plan target was revised down -
wards to 93.5 million tonnes, actual production was only 
67.6 million tonnes. At the time of formulation of the Fourth 
Plan, the target of coal production was fixed at 180 million 
tonnes but it was reduced in three successive stages to 136, 
125 and 120 million tonnes. This was also not achieved. For 
the Fifth Plan, against an estimated demand for coal (by the 
Fuel Policy Committee), of 165 million tonnes, the targets 
was revised downwards first to 142 million tonnes and then to 
135 million tonnes, and in the final document to 124 million 
tonnes. The targets have proved unrealistic and are attribu-
table to faulty planning. Lack of adequate coal suppliers in 
India, in part due to slow pace of coal production, has added 
to energy shortages. 
There is too little systematic quantitative informa-
tion to allow any assessment of the relative importance of 
different factors responsible for the low levels of production. 
It is, however, possible to list those which seem to have been 
mainly responsible for restraining coal production and thereby 
adding to the recent energy problem of the country. 
Possibly the main single factor, at any rate in 
Bengal/Bihar area, has been interruptions to power supply. 
In most highly gassy mines of these areas (particularly 
Jharia and Raniganj) ventilation stoppage due to power fai-
lure leads to the accumulation of inflamable gas which has 
serious risk to life of the workmen. After every power tri-
pping in the highly gassy mines of Jharia and Raniganj, a 
series of measures is required to restore it back to opera-
tion. As noted above, the power situation in the Eastern 
region has remained difficult and still remains critical, 
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and it seems that interruptions of power supply will conti-
nue to be a regular feature of coal production in Bengal 
and Bihar. Regular occurrances of power cuts have, there-
fore, seriously disrupted coal production. 
Apart from the interruptions to power supply, shor-
tages of various inputs like explosives, steel rails for 
underground transport systems, tubs or mine-cars for carry-
ing equipment and haulages, sand for stowing and shortages 
of spares for equipment have also been a common cause of 
inability to achieve a high level of production. 
Production of coal during 1979-80, the most recent 
year, was adversely affected mainly due to inadequate power 
supply, shortage of explosive,^^ labour unrest and law and 
22 
order situation. Delays in acquiring land, particularly 
in the Eastern Coal-fields Limited, have also caused in 
holding up construction of new mines. All these factors 
have been dominant in Bengal-Bihar fields and as a result 
production was worst affected in 1979-80. 
Lack of transport facilities have also contributed 
to coal shortages in India and sometimes have been one of 
the constraints on production. There has been frequent ins-
tances in the recent past that mines had to curtail production 
20. According to an official estimate the loss of coal production in India 
due to power shortages during 1978-79 exceeded 4.7 million tonnes. The 
production loss during April to September 1979 amounted to 3.213 mill-
ion tonnes. Company-wise production loss was : Eastern Coalfields 
Limited - 1,178 million tonnes; Bharat Coking Coal Limited-965,000 ton-
nes; Central Coalfields Limited-936,000 tonnes and Western Coalfields 
Limited 134,000 tonnes, (Financial Express, Bombay, December7,1979,p.3). 
21. During 1979-^80 the indigeneous producers of explosives(Viz. the Indian 
Explosives Limited at Gomia, The Indian Detonators units at Rourkela & 
Hyderabad, and the Indo-Burma Petroleum unit in Madhya Pradesh) provi-
ded 24,000 tonnes of explosives against the estimated requirement of 
31,200 tonnes, (Financial Express, Delhi, February 17, 1980, p.5).Shor-
tages were made good through imported explosives which are said to be 
200 per cent dearer than the indigeniously manufactured variety. 
101 
because coal already produced had not been removed and stor-
age facilities at the mines had been exhausted. In the pre-
sent circumstances, any appreciable•increase in production 
of coal in the Bengal Bihar area seems to be difficult be-
cause of the inability of the railways to transport the extra 
coal. The problems of coal transport in this area are comp-
lex and deep-seated. In part they seem to arise from inade-
quacy of loading facilities at many of the collieries. Poor 
utilisation of wagons can also be caused by delays at the 
receiving end, as a result of inadequate unloading facilities 
or inefficient procedures. In addition, there are frequent 
dislocations of and delays in the actual rail movements, ari-
sing from a number of causes, such as unforeseen development 
in the economy upsetting the deployment of wagons, undue de-
tention of wagons both at the collieries and the consumer end, 
without strikes by some section of employees, the difficult 
law and order situation in the wildcat strickes by some sec-
tion of employees, the indifferent law and order situation in 
the colliery areas etc., not all of which are fully under the 
control of the railways themselves. Whatever the precise 
diagnosis of the problem, its seriousness is evident from the 
figures for wagon loadings of coal, which are set out in table 
3. 14. 
It can be seen from the first column of table 3.14 
that wagon loading in Bengal-Bihar reduced after 1969-70, 
when coal production in the area also reached a maximum 
figure over the previous years. While production continued 
to increase from 1971-72 onwards, wagon loadings fell off 
appreciably during 1973-74. There has been some step-up in 
wagon loadings from 1974 onwards, but deficient and irregu-
lar coal movements from the Bengal-Bihar fields continued 
for a number of industries like cement, paper, textiles, iron 
and steel etc. This was because instead of raising coal 
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TABLE - 3.14 
COAL TRANSPORT ; ; DAILY AVERAGE WAGON LOADINGS. 1969-70 to 
1979-80 
(in terms of four wheeler 
wagons) 
Year Bengal-
Bihar 
Outlaying 
Fields 
Total 
1969-70 6,242 1,934 8,176 
1970-71 5,542 2,015 7,557 
1971-72 5,646 2,183 7,829 
1972-73 5.698 2,336 8.034 
1973-74 5,113 2,247 7 .360 
1974-75 ' 5,445 2,701 8.146 
1975-76 5,918 2,813 8,731 
1976-77 6,581 2,853 9,434 
1977-78 6,785 2,945 9,730 
1978-79 6,301 2,724 9,025 
1979-80 
January-March n. a. n. a. 8,430 
April n. a. n. a. 7,980 
May n. a. n. a. 7,600 
SOURCE : Data from 1969-70 to 1974-75 from : Hinderson, P.D.: India: 
The Energy Sector, New Delhi, Oxford University Press, 1975, 
p.103. Figures for coal transport from 1975-76 and 1978-79 
are from the Reserve Bank of India Bulletin, June' 1976, p. 
S459 and April 1978, p. S 234 and State Bank of India Monthly 
Review, Calcutta, Vol, XVIII, No, 5, May 1979, p.164. 
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supplies to the thermal power projects by mobilising addi-
tional wagons to the requisite extent, the objectives has 
been achieved by diverting wagons from other consumers. 
According to the Coal Consumers' Association of India, only 
300 extra wagons could be pressed to service till lately 
whereas 900 wagons were needed to cater for the extra requi-
rements of thermal power stations, meaning thereby that 600 
22 wagons have been diverted from other consumers. 
The alarming deterioration in the performance of the 
the two railway systems involved in the Bengal/Bihar area, 
viz. the Eastern and the South-Eastern Railways, seems to 
have been mainly due to acute and pervasive labour diffi-
2 3 
culties. It is believed that one factor now affecting 
coal traffic is that under private ownership of collari-es 
railway staff received unofficial payments from collieries 
for prompt collection and movement of coal, these have been 
discontinued under public ownership. The problems of coal 
transport in the Bengal Bihar area in 1978-79 and 1979-80 
grew much grave as can be seen in the last row of table 3.14. 
Even during the most recent months coal movement by the rail-
ways in the Bengal-Bihar area further slackened from the ave-
rage daily loading of 8,430 wagons in March 1980 to less than 
8,000 wagons in April 1980 and further to 7,600 wagons in May 
1980.^^ 
It is, therefore, clear that unless the problems, 
of coal production and coal transport are tackled effecti-
vely, coal shortages would continue, and they could even 
22. Eastern Economist, New Delhi, March 28, p,650. 
23. At times, despite the availability of adequate loading potential, 
coal shortage occurred due to days in loading at the end of mines 
because of labour hardships. (Financial Express, Delhi Ed., 
January 2, 1979, p.10). 
24. The Economic Times, Bombay, May 24, 1980, p.4. 
101 
become increasingly severe with serious effects on the out-
put of the coal intensive industries like steel, cement, 
power etc. However, it seems that efficient transport of 
coal by rail will remain a critical factor in the present 
economic situation of India, One present evidence of this 
is the increasing share of road transport. 
THE OIL SITUATION : AVAILABILITY AND PRICES 
Until recently supplies of petroleum products in 
India were in general more readily available and less sub-
ject to shortage or interruption, than was the case with 
either coal or electrical power. However, the situation was 
adburptly altered by the developments in the international 
oil market which was initiated in mid-October 1973, when 
nine out of ten Arab petroleum exporting countries agreed 
to restrict their exports in total and to prohibit altoge-
ther to certain countries, while at the same time the Gulf 
members of the Organisation of Petroleum Exporting Countries 
(OPEC) decided to rise the gulf posted prices. On the other 
hand, the rise in consumption of petroleum products in India 
due to a number of causes like drought, non-availability of 
coal difficulties in rail transport, power shortage and 
diversion of diesel for power generation, diesalisation of 
railways, growth in energy intensive industries, increase 
road transport and private vehicles etc,, increased the degree 
of dependence on imports. The immediate effect of this state 
of affairs, in India as in other oil importing countries, was 
to create anxiety concerning the future supply position. 
Since the beginning of 1974 the international posi-
tion with respect to physical availability of petroleum im-
ports has become clearer and more assured. As such, the 
main problem before India remained no more that of the 
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physical availability of petroleum) assuring a basic minimum 
flow of imports. Instead, the problem has become one of jud-
ging what level of imports can reasonably be afforded, given 
the general situation with respect to the balance of payments 
and the need to ensure the m.inimum supplies of other imports. 
Of late, despite the continuous increase in prices, the supp-
lies of crude oil and petroleum products bccame unassured due 
to Iran-Iraq War. 
Despite the official policy of the Government of 
India being to curb the rate of increase in the demand for 
petroleum products, consumption of petroleum products conti-
nues to grow in physical terms. The slower growth in cons-
sumption during the last five years as shown in Chapter 2, 
table 2.11, 2.12 and 2.13, may have been due in part to 
supply difficulties, rather than a lower rate of increase 
in effective demand, but there does not seem much evidence 
of this. Since the national oil industry has a limit beyond 
which it would not be able to meet the growing demand, it 
could be assumed that by and large supplies would be made 
available to match whatever the future increase in demand 
might. On the other hand, in the absence of any recent and 
major oil discoveries the oil producing countries are bound 
to curtail crude production. This will, therefore, create 
the problem of oil supplies. 
The extraordinary increase in petroleum prices 
which has taken place since October 1973 has made it impo-
ssible for India to continue the present level of petroleum 
imports as any longer. If the present growth rate is not 
curbed, it is doubtfull if the country would be able to pay 
for import of crude even if it was available in the interna-
tional market. This is because the already difficult balan-
ce of payments situation has become critical mainly due to 
the rise in oil prices. As a result, it has now become' 
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necessary to introduce drastic crubs on the consumption of 
petroleum products or some form of direct limitation on the 
imports of crude petroleum and petroleum products. Thus, 
the conditions of regular shortage prevailing in the case 
of both coal and power appears now to have been extended 
to petroleum products also. Thus unassured supplies of 
petroleum from international sources and huge increases in 
oil prices have posed serious problems before India as how 
to meet the present demand for petroleum products without 
any adverse affect on the economy. This is further exami-
ned in the following pages. 
ENERGY CRISIS AND ITS IMPACT ON INDIAN ECONOMY J 
As discussed earlier in this chapter, energy provi-
des a basic infrastructure for the allround development of . 
a country. Any imbalance in demand and supply of energy is 
bound to retard the pace of economic development. Though 
the effects of sustained energy shortages are hard to mea-
sure, the impact is undoubtedly severe. In the following 
pages the impact of sustained drastic energy shortages over 
Indian economy has been examined. 
It is not possible to estimate at all precisely 
the loss of industrial production attributable to restric-
ted or interrupted supplies of fuel and power, but it is 
clear that certain particular industries as well as majority 
of industries in the worst affected areas have suffered con-
siderably. There is evidence that industrial growth is cons-
trained by inadequate/unassured supplies of fuel and power. 
In Table 3.15, some figures are presented of changes in 
industrial production between comparable periods in 1972 to 
1980, 
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It can be seen from table 3.15 that in each of these 
industries there has been loss of production because of fai-
lure or unreliability of fuels and power, though the importance 
of this factor in relation to other constraints cannot be pre-
cisely judged and differs from case to case. Since aluminium 
is one of the most power-intensive industries, the considera-
ble fall in output in 1973, 1974, 1977 and 1980 shown in table 
3.15 seems to be almost entirely attributable to power shorta-
ges which has also prevented recent increases in capacity from 
being commissioned. Naturally, power deficiencies have neces-
sitated an increase in price of aluminium which has jeopardi-
sed/endangered the rural electrification programme and the 
setting up of intermissioii lines. As a result of power shor-
tage, lower utilisation of production capacity and thereby loss 
of output resulted in sharp rise in the imports of aluminium 
from 17,324 tonnes in 1977-78 to 32,974 in 1978-79 and further 
to 76,028 tonnes in 1979-80.^^ Production of cement has also 
been badly affected by the shortages of power, coal and furnace 
oil during the last two years, especially in plants in Tamiil 
Nadu and Gujarat. The recent declining trends in the output 
of the cement industry resulted in a sharp rise in the imports 
of cement. From only 748 tonnes valued at Rs. 8.7 lakh in 
1976-77, the import of cement in India rose to 3 lakh tonnes 
valued at Rs. 13.3 crores in 1977-78 and further to 13.2 lakh 
tonnes valued afRs. 68.9 crores in 1978-79.^ Until recently, 
furnace oil was being liberally supplied to the cement indus-
try in view of the inadequate availability of coal. But re-
cently the Union Government has imposed a 10 per cent cut on 
the supplies of furnace oil to the cement industry without 
ensuring adequate coal supplies. It can, therefore, be predic-
ted that the output of the cement industry would continue to 
25, Commerce, Bombay, November 29, 1980, p.1026. 
26. Ibid., p.1025, 
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be seriously affected due to the inadequate pre-assured supply 
of energy in near future. 
Jute and cotton textile industries suffered consi-
derable loss of output in 1979 and 1980 due to difficult 
coal and power supply position in the country. Shortage of 
coal and deteriorated power situation in a number of textile 
producing States like Maharashtra, Karnataka, Raj asthan, 
West Bengal, Gujarat and Uttar Pradesh affected the produc-
tion of jute and textile industries. Even where the captive 
diesel generating sets were installed, the low and high speed 
oil was not available. Except the textile mills in Bombay 
mills in the rest of the country ar e dependent on coal for 
their operation. Inadequate supplies of coal due to wagon 
shortage also adversely affected the output of jute and cotton 
textiles. In addition to the loss of output, unscheduled 
power cuts and the high voltage fluctuation,c harmed to elec-
tric installation and highly sophisticated continuous process 
machinery of dotton textile mills. 
Iron and Steel industry, which provides basis for 
much of the industrial production, has also suffered enormous 
loss of output due to the inadequate availability of inputs 
like coal and power. The stock position of coal with inte-
grated steel plants remained precarious. It was less than 
two days' consumption on October 5, 1980. ^ ^ Thus, shorta-
ges of coal and power depressed the production of iron and 
steel as shown in table 3.15. Output of steel ingots and 
salable steel during January through August 1980 was lower 
by 8.7 per cent and 6,1 per cent respectively than in the 
corresponding period of 1979. Similar declining trends in 
the output of iron and steel were recorded in 1973, 1974, 
1977, 1978 and 1979. 
27. Commerce, Bombay, November, 29, 1980, p.1023. 
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Lack of power has been one of the main factors 
explaining the failure of nitrogeneous fertilizer output to 
increase over the period under review despite massive expan-
sion in the industry's capacity. In the case of paper and 
refractories the fall in production in 1973 onwards was due 
to problems of coal supply and transport, as well as to in-
terruptions of power supplies. Despite an expansion in the 
capacity of engineering and chemicals industries over the 
period under view, their growth has been affected due to lag 
in power supply. 
In addition to the major industries of the country, 
the wide spread power crisis and problems of coal supply and 
transport depressed production in medium and small industrial 
units in different parts of the country to a considerable 
extent. Besides substantial loss in production with an adve-
rse impact on the revenues of the Government of India and the 
28 
State Governments as well as on the earning of foreign ex-
change from exports, shortage of fuel and power also caused 
mass lay-off and retrenchment limiting the opportunities 
for employment. Hundreds of passanger trains were cancel-
led by the Railways because of inadequate coal supplies. 
As already stated, it is difficult to estimate the 
loss of industrial production attributable to restricted or 
interruped supplies of fuel and power. However, it is 
28. According to the estimates of the All-India Power Engineers Federa-
tion the loss of revenues to the Central and State Governments on 
account of power shortages in 1979-80 was of the order of Rs.4750 
million. (Eastern Economist, New Delhi, Vol.74(21), May 23, 1980. 
p.1038). 
29. About 28,800 textile workers and 7,000 from engineering units had 
been laid off owing to curtailment of production following the power 
cut from 15 to 60 per cent in March 1980 (The Economic Times, Bombay, 
March 8, 1980). 
30. It is significant that in 1979 industrial unrest in India resulted in 
a loss of 37.10 million man-days. It is not known to what extent 
power shortage was responsible for this situation. However it is obvi-
ous that extensive and unscheduled load-shedding does cause a severe 
strain to industrial relations. (Eastern Economist, New Delhi, May 23, 
1980, p.1038) 
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possible to make some crude estimates of the impact of 
recent power shortages on industry and gross domestic 
product (GDP), For this purpose it is reasonably assumed 
that all the energy shortage falls on industry and there 
will be virtually no GDP lost on account of power shortage 
in either the agricultural or residual service sectors 
as restrictions are hard to enforce in both sectors and 
cuts in agricultural supply at least are a last resort 
in the great majority of States as referred earlier. 
Table 3.16 shows the impact of recent power shortages on 
industry and GDP. In the first row recorded percentages 
of power shortages in India from 1974-75 to 1979-80 are 
shown. Second row shows the percentage share of Industry 
in total electrical energy consumption in India during the 
period under review. In the third row, percentage short-
age of power faced by the industry has been estimated for 
the six years which represent row In row fifth and s 
sixth estimates of impact of power shortages on industry 
and GDP in terms of money values and percentages respec-
tively are arrived at by applying row 4 to GDP at factor 
cost figures. 
It is clear from table 3.16 that in 1974-75 the 
shortage of 14.1 per cent for total consumption came to be 
a shortage of 21.4 per cent for industry, since 65.8 per 
cent of total electricity consumption was in the industrial 
sector. Uring the 1.379 elasticity for industry from 1968-
69 - 1976-77 period, this would suggest that there had been 
a 15.3 per cent shortfall in industrial activity on account 
of power shortages in 1974-75. X'lhile this would be unrea-
listically high if power shortages were a factor for one 
year only, it comes to the light that such a high impact 
31. The IBRD : India - Economic Issues in the Power Sector, A World 
Bank Country Study, World Bank, Washington, D.C. USA., November 
1979, p. 17. 
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TABLE - 3 . 1 1 
IMPACT OF RECENT POWER SHORTAGES ON INDUSTRY AND GROSS DOMESTIC 
PRODUCT AT CURRENT PRICES 
1974- 1975- 1976- 1977- 1978- 1979-
75 76 77 78 79 80 
1. Recorded percent of 
electricity energy 
shortage 
14.1 10.3 5.8 15.5 10.3 16.1 
2. Percent of electricity 
consumption by industry 
65. 8 65.7 65.7 65.7 66.1 65.7 
3. Crude estimate of 
shortage faced by 
industry (percentage) 
21.4 15.7 8.8 23.6 15.6 24.5 
4. Crude estimate of 
impact on industry{%) 
15.3 11.2 6.3 16.9 11.3 17.1 
5. Crude estimate of 
impact on industry 
(Rs. crores) 
1630 1310 810 2360 1672 7300 
6. Crude estimate of 
impact on GDP (%) 
2.6 2.0 1.1 3.0 2.23 3.91 
Notes : Row 1: from table 3.4, p. 85; Row 2 from table 2.20, Chapter 2, p . 
Row 3 is as a percentage of Row 2, Row 4: Row 3 divided by 1.379, 
the 1968-69 to 1976-77 crude elasticity for industry Row 5 & 6: 
Row 4 applied to GDP at factor cost figures supplied by the GOI 
Ministry of Planning, Department of Statistics, Central Statisti 
cal Organisation, New Delhi. 
SOURCES: 1. The IBRD : India - Economic Issues in the Power Sector, A 
World Bank Country Study, World Bank, Washington, D.C., USA., 
November 1979, p.17.and p.141. 
2. The Economic Times, Bombay, March 31, 1980, p.7. 
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would gradually have built up to this level in the preceding 
five or six years. Thus, lost AT-alue-added in 1974-75 appea-
red to be about Rs. 1,630 crores or 2.6 per cent of GDP. ' In 
the subsequent two years i.e. 1975-76 and 1976-77, lost value-
added appeared to have fallen to 2.0 and then 1.1 per cent of 
GDP and then risen to about 3 per cent in 1977-78. 
The estimates as arrived at in table 3.16 will over-
states the impact of electricity shortage on industry and 
thereby on GDP to the extent that the percentage shortage as 
shown in row 1 may itself have been over estimated by the 
Central Electricity Authority, Ministry of Energy. Against 
this consideration, the disruptive effect of shortages, espe-
cially where they have been administered throught unscheduled 
load sheddings, may be understated in these estimate.s. It 
must be emphasised that these are rough and ready figures 
and that they should be taken as indicative of an order of 
magnitude only. Nonetheless, they serve to dramatize the 
substantial cost of power shortages in India. Even if, con-
servatively, only 1 per cent of the GDP is lost due to power 
shortage, this is equal to about Rs. 975.06 crores (GDP was 
Rs. 97,506 crores" in 1979-80) or almost 5 per cent of the 
Draft Sixth Five Year Plan programme for power. It would be 
desirable to refine these estimates, both by further work on 
the incidence of shortages - in particular the estimation of 
requirements - and by cross-checking their impact on the micro-
economic, firm level through sample studies. 
The cost of power shortages is not only value added 
foregone but also misallocation of scarce capital resources. 
A substantial investment in small uneconomic generating sets. 
31. Reserve Bank of India, Report on Currency and Finance, 1982-83, Bombay, 
RBI, 1983, p,7. 
* At market prices.. (R.B.I. Report on Currency and Finance, Bombay, 
1983, op. cit., p.7. 
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mainly-by industrial enterprises, appears to have been 
undertaken in the last seven years to help cope with short-
ages of supply of electricity from the public utilities. 
IMPACT ON FOREIGN TRADE SITUATION AND FOREIGN EXCHANGE 
POSITION 
The impact of the escalation of oil prices by the 
OPEC countries on India has been mainly in the form of a 
higher import bill of crude and petroleum and adverse repur-
cussions on its balance of payments position. A deteriora-
tion in terms of trade of the country on account of the sharp 
rise in the prices of crude and manufactured goods resulted 
in huge current account deficits in 1974-75 and thereafter. 
This trend is likely to give way to deflationary tendencies 
resulting in a declaration in India's economic growth. 
Continuous steep hikes in oil prices ever since 
October 1973 by the Oil Producing and Exporting Countries 
as shown in table 3.17, have lead to a deterioration in 
terms of trade of India and the balance of payments position 
has become a matter of great concern to the country. Altho-
ugh there has been a speculator rise in the country's fore-
ign exchange reserves during recent years this is not be-
cause of the favourable trade balance nor the sharp rise in 
foreign aid. The recent rise in foreign exchange reserves 
may partly be attributed to the increased strength of the 
Indian rupee and to the increased inflow of remittances, 
from abroad, particularly from gulf countries. 
33. There has been a three-fold increase in India's foreign exchange 
reserves excluding gold from Rs. 787 crores in 1974-75 to Rs.5,666 
crores in 1978-79 which are capable to finance about 10 month import 
bill of the country (Commerce, Pamphlet No.142 Ed., Bombay, Commerce 
Publications Ltd., October 1979, p.9), 
34, These inward estimates amounted to Rs. 1,908 crores during 1977, to 
Rs,2,219 crores during 1978 and touched a record level of Rs.323 
crores in a single month in March 1979 (Commerce Pamphlet-142, op.cit., 
p.9), 
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TABLE - 3 . 1 1 
INCREASE IN OPEC OIL PRICES 
Price per Increase Percentage 
Barrel per barrel increase 
(in Doll- over the per barrel 
ars) earlier over earlier 
price(in price 
Dollars) 
January, 1970 1. 80 -
February, 1971 2. 18 0 .38 21. , 11 
October, 1973 5.12 2 . 94 134. 86 
January, 1974 10.95 5 .83 113. 87 
April, 1979 14.55 3 .60 33. 88 
July, 1979 18.00 3, .45 23. 71 
December, 1979 28. 30 10, , 30 57. 22 
September, 1980 30. 37 2. ,07 7. 31 
December, 1980 32.41 2, .04 6. 72 
Per barrel Increase in December, 1980 30. ,61 1700. 56 
over January 1970 
SOURCE ; The Hindustan, New Delhi, December 18, 1980, p.5. Also cited 
in the Competition Success Review, New Delhi, Vol.XVII, No.9, 
February 1981, p.li/. 
It is evident from table 3.17 that there has been a 
1700 per cent increase in oil prices from January 1970 to 
December, 1980. This escalation of oil prices has alarmingly 
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increased the import bill of the country. Added to this, 
the absence of a corresponding growth in exports coupled 
with a decline in invisible receipts point to a situation 
of an impending- payment crisis in the years ahead. Although 
in such a situation, a number of alternatives like resort-
ing to foreign exchange reserves, borrowings from internatio-
nal financial agencies and Euro-markets are available to 
India to meet the payments problem, measures to boost export 
earnings, a cut in imports of non-essential items, prudent 
management and utilisation of foreign exchange reserves, a 
better awareness of the magnitude of the payments deficit 
and steps to increase invisible receipts call for an immedi-
ate action. 
Table 3.18 displays the impact of the high-cost 
imports of crude oil and petroleum products on India's fore-
ign trade and foreign exchange. In the first column the 
value of imports of crude and petroleum products is shown. 
In column 2 and column 5 values of total imports and total 
exports are shown. Column 4 shows the value of imports of 
crude and petroleum products as percentage of total value 
of imports, whereas column 6 shows the value of imports of 
crude and petroleum products as a percentage of total value 
of exports. 
It is evident from the first column of table 3.18 
that as a result of steep hike in price of oil since 1973, 
our import bill has gone up from Rs. 136.01 crores in 1970-
71 to Rs. 3,500 crores in 1979-80. A developing country 
like India cannot afford to fritter away its hard earned 
export earnings on the import of oil and oil products. 
l\rhile the value of oil imports between 1970-71 and 1979-80 
rose by 2,473.34 per cent, the value of total imports increa-
sed by only 410.46 per cent. Consequently, the share of 
oil imports in the total imports of the country increased 
from 8.32 per cent to 41.96 per cent during the same period. 
125 
TABLE - 3 . 1 1 
IMPORTS OF CRUDE OIL AND PETROLEUM PRODUCTS : 
IMPACT ON FOREIGN EXCHANGE POSITION 
(Rs. in crores) 
Imports of Total Col. 2 as 
Year crude oil Imports percentage 
& petroleum^^ of Col.3 
products 
Total Col. 2 as 
Exports percentage 
of Col.5 
Balance 
of Trade 
(Col.5-
Col.3) 
1970-71 
1971-72 
1972-73 
1973-74 
136.01 
194.57 
204.27 
560.60 
1974-75 1120.00 
1975-76 1250.00 
1976-77 1473.00 
1977-78 1556.00 
1978-79 1800.00 
1979-80 3500.00 
Percentage 
increase in 
1978-79 over 
1970-71 2473.34 
1634.20 
1824.54 
1867.44 
2955.37 
4518.78 
5264.78 
5073.79 
6025.00 
6811.08* 
8342.00 
8.32 
" 10.66 
10.94 
18.97 
24. 79 
23.74 
29.03 
25.83 
26.43 
41.96 
1535.16 
1608.22 
1970.83 
2523.40 
3328.83 
4042.81 
5145.78 
5404.00 
5725.17* 
6135.00 
8.86 
12.10 
10. 37 
22.22 
33.65 
30.92 
28.63 
28.79 
31.44 
57.05 
- 99.04 
- 216.32 
+ 103.39 
- 431.97 
-11,89.95 
-1221.97 
+ 71.99 
- 621.00 
-1085.91 
-2207.00 
410,46 299.63 2128.39 
* Revised. 
Sources : Data on imports and exports from 197C-71 to 1978-79 from the 
Eastern Economist, New Delhi, Vol.74(15), April 11, 1980, p.769 
and for 1979-80 from Commerce, Bombay, Vol. 141(3615), October 4, 
1980, p 667. Also cited in the Economic Times, Bombay, December 
1, 1980. Data relating to the imports of crude oil and petroleum 
products for 1970-71 to 1975-76 from State Bank of India Monthly 
Review, Bombay, Vol. XV(4), April 1976, p.126, and for 1976-77 
to 1979-80 from the Eastern Economist, Annual Number, 1982, p.1019. 
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The value of oil imports which represented only 
8.86 per cent of the total exports in 1970-71 increased to 
as much as 57.05 per cent in 1979-80. The impact of the 
rising import bill on account of oil imports is fully ref-
lected in the country's balance of trade which has been dete-
riorating over the period in question except in 1972-73 and 
1976-77. Despite intensified oil exploration operations by 
the ONGC and OIL the import bill for crude and petroleum for 
the year 1980-81 is estimated to exceed Rs. 5,000 crores or 
65 per cent of export earnings. This means that the oil bill 
will eat up a good portion of the total export earnings of 
the country and thereby widen its trade deficit. Thus, hike 
in oil prices has accentuated the worsening payments position 
of India and the country will have to devote a relatively 
larger proportion of the foreign exchange earnings to bring 
the same or increased quantity of oil. This will reflect 
that there will be less money left over to pay for other 
goods. As such India is likely to lead to relatively increa-
sed deflectionary tendencies, resulting in a further decele-
ration in its economic growth. Over and above, the escala-
tion in oil prices will further strengthen the prevailing 
inflationary pressure in the country and consumer prices will 
go up sharply. 
On the export front on India, the hikes in oil prices 
had and will continue to have adverse repurcussions. A cut 
in imports of developed countries on account of a slow-down 
in their economic growth owing to the increase in oil prices 
has affected India's exports of raw materials like iron-ore, 
mica, bauxite, etc. Further, the slow-down has also resulted 
in pushing down the prices of our primary commodities like tea, 
coffee, spices, cashew kernels etc. Internally, the escala-
tion of oil price has pushed up prices of petroleum-based in-
dustries such as fertilizers, petro-chemicals and plastics 
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adversely. The higher cost of import content of these indus-
tries has pushed up the cost of production and thereby accen-
tuated the inflationary tendencies already existing in the 
country. Thus, the prospects for any price rise in the case 
of primary commodities exported from India are bleak. Added 
to this, a cut-down of imports by the developed countries 
owing to their relatively larger import bills for oil, the 
growth rate of our exports has been adversely affected. This 
indicates that in the next few years all our export-earnings 
will be required for importing oil. This will not only cause 
serious inflation but also the re-emergence of an acute fore-
ign exchange famine. 
Thus, there are indications of continuing inflation 
in the world economy on account of the escalation of oil pri-
ces. This will have serious impact on our economy too, as 
our import bill for items like fertilizers, chemicals, cement 
steel, machinery, non-ferrous metals, etc., which are short 
of their demand in our country, would go up sharply. The 
recessionary phase in the industrialised countries of the 
West has raised our import prices faster than the export pri-
ces, which has further added to strain on our balance of pay-
ments position. This suggests the need of having a compre-
hensive energy policy for the country, based on alternative 
sources of energy which would call for large volume of invest-
ment and major organisational changes, 
In the foregoing pages we have discussed in detail 
the causes and impact of energy crisis in India. It now be-
comes necessary to suggest ways and means to overcome the 
energy crisis in the short-term as well as to tackle the 
energy problems in future. Broadly, the prevailing ineffi-
ciencies in energy production and management, as outlined 
in the previous pages, need an urgent attention by the Govern-
ment and the concerned agencies. In the following pages, 
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suggestions on major aspects for handling the energy crisis 
have been made. 
In the context of India's socio-economic objective 
and energy crisis, there seems an imperative need for a more 
rational energy policy for the country. The national energy 
policy should be based overwhelmingly on coal. This is very 
reasonable not only because the country is endowed with rea-
sonably rich reserves of coal, but also because of the cons-
traints that come in the wake of the total oil crisis. Of 
late, the Government of India has rightly decided, following 
the recommendations of the Fuel Policy Committee, that coal 
should .be the primary source of energy in our country. 
Since it represents the most viable and reliable source of 
energy. With further growth in agricultural and industrial , 
demand alongwith growth in population, further increase in 
power consumption is certain. Thus, the national plan for 
electricity generation calls for an accelerated development 
of coal-based and hydro-electric power. 
Energy is no longer an exercise to be undertaken at 
periodic intervals but should be a continuous one. The coun-
try can no longer afford to take a fragmented and short-term 
view of the energy policy issue. Present fuel strategies of 
India are outdated and deomed. Therefore, measures for opti-
misation of energy use are required. Thus there is an urgent 
need for a coordinated national energy policy which should be 
evolved with definitive targeting of energy-economies in spe-
cific sectors. 
The difficulties arising from the shortage of elec-
tricity could only be removed by maximising generation from 
the existing capacity and creating new capacity in accordance 
with well-planned projections of demand in future. Since it 
take more or less the same time to construct a new plant, 
there is a strong case for the construction of super thermal 
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power stations and large sized power plants. This would 
not only expedite completion of power development program-
mes but would also facilitate in the formulation of plans 
for transmission and ensure coal supplies. Eatablishment 
of super thermal power stations at pit-heads would not only 
avoid high transportation costs but also delays in transpor-
ting coal to thermal stations far away from coal-fields. 
This would also avoid the problem of accumulation of coal 
stock at mines limiting the production of coal. 
Efforts should be made to operate thermal, hydro 
and atomic power stations in an integrated manner by estab-
lishing an All-India power grid inter-connecting all the 
states. Centre should assume greater responsibility for 
building up integrated regional and national power grids 
inter-connecting the power systems within a region and coun-
try as a whole. This would stabilise power supply in the 
country, 
In view of the present state of energy crisis, 
there is an urgent need for coordinated action for develop-
ing energy resources) managing the imports of oil, developing 
new technologies through concerted research and development 
programmes, removing system inefficiencies, avoiding delays 
in construction of power projects and reviewing the overall 
energy policy of the country. Delays in the construction 
of power projects due to non-availability of scarce const-
ruction materials like cement, steel, electrodes, etc., high 
rate of system losses, operational and maintenance ineffi-
ciencies, which are clearly far from perfect can be safely 
avoided thirough prudent planning and effective management. 
Possibilities should also be explored to involve private 
sector in power management so as to utilise private sector 
expertise to improve the performance of Government-owned 
power plants, 
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The existing transmission and distribution systems 
need an urgent attention to strengthen them by using high 
voltage lines, super conductive cables and hydrogen pipe -
lines, so as to minimise the system losses to an average. 
Substantial improvements in the operation and maintenance of 
power plants and systems are yet to be effected. At times 
of power shortages, neon signs, decorative lights, adverti-
sing and running of fountains should be strictly prohibited. 
Speedy implementation of energy development progra-
mmes is possible through indigeneous production of standardi-
zed equipments used in power projects. This will avoid de-
pendence on imported goods,and the idle equipments lying at 
one place can easily be sent to another site where they are 
needed. Simultaneously, the inefficient electric applian-
ces and industrial furnaces should be redesigned so as to 
economise power consumption. The energy policy of the coun -
try should be based on the available energy-resources in 
India and a high level energy authority like that in the USA 
should be set up to plan, finance, direct and co-ordinate 
the energy development activities in India. 
Greater attention should also be paid to develop new 
oil fields to augment the indigeneous production of crude oil. 
The Oil and Natural Gas Commission and Oil India Limited 
should mainly take the responsibility for off-shore as well as 
on-shore exploration. It is equally important that we should 
arrange for our own plateforms, drilling rigs, tugs and other 
equipment to support off-shore drilling at Bombay High and 
Bassien Structures • The Government of India should ensure 
the necessary budgetary support to the Oil and Natural Gas 
Commission and the Oil India Limited, which are now generat-
ing sizable internal resources. Besides stressing on maxi-
misation of indigeneous oil production through intensive 
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investigations and exploration work, specially in promising 
off-shore areas, the present policy of restricting the rise 
in consumption of oil products should be continued. 
In view of the high-cost imports of oil and oil 
products, it is inevitable to establish a strict control on 
consumption of petroleum products. This can be effected by 
a reduction in the consumption of petrol by government depart-
ments at State levels and in the public sector undertakings, 
local bodies and government aided agencies by impressing on 
the officers to ensure that it is achieved. 
The urgency of conserving petroleum products has 
been sharply underlined by the frequent crude price increa-
ses. Since transport accounts for a major share of petroleum 
consumption, there is a need to encourage more energy-effi-
cient transport systems like railways (diesel locomotives) 
and heavy haulage trucks. For passenger traffic, mass trans-
port means should be developed as a means to conserve oil con-
sumption otherwise used in individual transportation media 
like cars and scooters. Besides, good maintenance of vehic-
les and engines, and inculcation of better driving habits 
can make a substantial contribution to the conservation effort 
The use of fuel oils for power generation and industrial con-
sumers should be substituted with other forms of energy except 
in cases where the use is unavoidable on technical grounds. 
As a means of conserving petroleum products, greater emphasis 
for the operation of railways should be accorded to railway-
electrification instead of using high speed diesel oil for 
railway movement. As a means of replacing kerosene in the 
domestic sector, the possibility of setting up bio-gas plants 
in towns should be examined on techno-economic consideration. 
Simultaneously, the gobar-gas scheme of the Khadi and Village 
Industries Corporation (KVIC) should be given greater finan-
cial support, and special efforts need to be made to intensify 
the scheme in rural areas to restric the abnormal falling of 
trees for fuel spurposes. 
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The deepening shadow of energy crisis underlines the 
need for quick and effective steps for substantial stepping 
up of coal production as well as its transportation. Besides 
ensuring adequate and timely supplies of essential inputs 
like explosives, spares and mining equipments, sand for stow-
ing, steel rails for underground transport systems, mine-
cars for haulages, etc. there is a need to introduce measures 
like a bonus scheme which would ensure a steady growth in 
productivity.^^ To ensure better power supply to the mines, 
a scheme for installation of small captive generating sets 
on a crash basis should be prepared. The explosive shortage 
should also be tackled by arrnaging imports. • 
Since wagon shortages have been one of the major 
bottlenecks for the adequate supplies of coal to thermal . 
power stations and other industries like iron and steel, 
cement, cotton textiles, jute textiles, paper, aluminium, 
etc., there is an urgent need to tone-up our railway system 
by giving planned priority to rolling stock, track renewals, 
line capacity and railway electrification notwithstanding the 
paucity of financial resources. Improvements in the turn-
around time for railway wagons will call for steeply raising 
the penalty on holding up wagons, and better operational and 
movement planning at major points to enable targeted reduction 
in turn-around times. Introduction of a system of "reverse 
demurrage", under which the railways would be charged for fai-
lure to collect and deliver coal on time, may also improve 
coal transport by railways. Besides this, rationalising the 
35, Until recently, there has been no provision for bonus in the coal 
industry and only some ex-gratia payments have been made. It is 
recently that the Coal India Limited (CIL) has introduced a produc-
tivity-based bonus scheme for the 6 lakh workers in the CIL. 
(The Economic Times, Bombay, February 19, 1977, p.l.). 
101 
movement of coal through proper mix of transportation by rail, 
road, coastal shipping and inland water-ways, should be attem-
pted. Road transport is economical for short haulages. In-
land water-ways can be helpful in east India. Railways, of-
course, will remain the prime carriers for quite some time ; 
their capacity has to be suitably augmented on priority basis. 
Serious thoughts should be given by the Government 
to supply washed coal to thermal power stations. This would 
not only improve the performance of boilers and reduce the 
cost of transport but also save considerable amount otherwise 
incurred on maintenance and fixed expenses. In an internatio-
nal seminar, on Coal Washing held at New Delhi in December, 
1978, BHEL experts disclosed that it would be technically and 
economically feasible to supply washed coal to thermal power 
plants. In a study on the economics of supplying washed coal 
to thermal stations, they concluded that railways could free 
20,000 wagons; power stations could achieve additional income 
of Rs.l50 crores from the increased generation due to better 
performance of boilers and a saving of Rs. 18.75 crores in 
transportation, Rs. 48 crores in maintenance, Rs. 33.75 crores 
on fixed expenses and Rs. 270 crores in investment on capital 
equipment could be effected if washed coal is supplied to 
thermal stations. ^ ^ The experts disclosed that the annual 
saving to power stations from washed coal supplies would be 
Rs. 250.5 crores whereas the extra cost of cleaning 35 million 
tonnes of coal to bring down the ash contents from 45 per 
37 
cent to 25 per cent would be Rs. 120 crores. Thus, supply 
of washed coal to thermal stations away from coal fields 
36, The Economic Times, Bombay, December 20, 1978, p.g. 
37. Ibid,p. 9 
101 
should be given priority and possibility of setting up coal 
stock yards in each State should be explored. 
Besides intensive exploration of coal and oil, the 
pace of nuclear energy development should also receive a 
phillip. In fact nuclear energy has vast promise to solve 
the energy crisis which is getting increasingly acute in 
India as elsewhere in the world. India's resources of natu-
ral uranium are barely enough to support a power programme 
of 5,000 to 6,000 M17 and the large thorium resources of the 
country can be efficiently utilised with the development of 
the fast breeder technology. Although it is clear, 
that fast breeders are not likely to come in the picture in 
India or in the Western world by the turn of this century, 
yet special attention towards the development of fast bree-
der technology which makes it possible to utilise the poorest 
quality of uranium and thorium mineral efficiently, can 
prove a great contribution to our total energy resources in 
future. 
Hydro-power is the most important among the renewa-
ble energy resources, since technology for its greater utili-
sation is available in India. India possesses vast potentia-
lities for the development of hydro-electricity, the cheapest 
form of energy, and goes waste if not harnessed. '"urther 
the development of hydro-power has multi-dimensional role 
and significance. Investment in the development of water 
power resources will serve the two fold requirements of irri-
gation and power for agricultural and industrial sectors. 
However, at present, hardly 21 per cent of this replenishable 
pollution-free source of energy is being exploited by us. It 
is true that the distribution of economically exploitable 
hydro-power potential is uneven and the largest share is in 
the backward north-eastern area and that hydro-stations also 
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take considerable time in construction. All the same, the 
development of hydro-potential would necessarily help not 
only to augment power supply but also contribute to the deve-
lopment of the backward areas in the north-east, which should 
be one of the major aims of our planning. Thus, utmost empha-
sis should be laid on maximum utilisation of water power re-
sources for irrigation and energy generation. Since irriga-
tion is a State affair, water should be declared as a natio-
nal asset and major rivers and valley projects should be 
inter-linked with each other so as to form a national water 
grid which will ensure a surplus flow[ to deficit areas and 
will conserve water for power generation. The central govern-
ment under the supervision of the Central Electricity Autho-
rity, must participate in a greater measure in stepping up 
generation and bulk transmission facilities. 
In view of the critical shortages of petroleum pro-
ducts and continuous increase in oil prices by the oil produ-
cing countries, concerted efforts should be made to harness 
the non-conventional sources of energy, especially the solar 
energy which is inexhaustible and pollution-free. Apart from 
solar energy, quicker attention should be paid to harness 
wind, tidal, geothermal and other renewable sources of energy 
in order to reduce the dependence on oil, coal and other non-
renewable fossil sources. In view of their vast potential 
and relevance to the rural energy programme, concerted efforts 
need to be made to tap solar energy and bio-mass. 
In the present state of energy crisis, there is a 
great need to build up a strong research and development 
(R 6c D) base for India to tackle the complex technological 
problems of the energy sector. Research and development 
efforts should be oriented towards improvement and adaptation 
of existing technologies for utilising indigeneous conventio-
nal sources of energy and development of renewable energy 
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technologies. Thus_, top priority should be given for R & D 
in solar energy, bio-mass and other renewable sources of 
energy. 
So long as chronic energy crisis persist, there is 
a strong case for making all energy products considerably 
more expensive in relative as well as absolute terms. This 
would help to promote greater economy and efficiency in the 
38 
use of these products. It would also act as impersonal 
and effective rationing device, by which less urgent uses 
of coal, power and petroleum products would be curtailed. 
Administrative regulations and controls would still be needed; 
it is not suggested that higher prices should be relied on 
exclusively as a rationing device. But more effective use of 
power and fuel could be made by price adjustments, as a means 
of securing a more efficient use of scarce fuels while re-
ducing the delays, administrative costs and other demerits 
which are an inescapable feature of direct controls. 
Apart from helping to promote greater economy and 
efficiency in the use of power and fuels, higher prices 
would also enable the public enterprises producing energy 
products to earn larger surpluses. This would not only be 
advantageous on general fiscal grounds but would also enable 
the public enterprises to meet their investment programmes. 
In the present state of affairs, where both the Centre and 
State Governments are facing extremely serious difficulties 
in balancing revenues and expenditure, there is a good case 
for ensuring that a larger contribution is made to total 
domestic savings from the surpluses of public enterprises. 
38. This point is explicitly made in the Draft Fifth Five Year Plan in 
relation to electricity tariffs : "A proper tariff situation would, 
apart from yielding considerable additional revenues, promote better 
use of electricity and eliminate its wasteful consumption." (GOI, 
Planning Commission, Draft Fifth Five Year Plan, New Delhi, Vol.1., 
p.61). 
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Moreover, an increase in their operating surpluses could 
also enable the enterprises engaged in the energy sector to 
make bigger contribution to the financing of their capital 
expenditure programmes without subject to unwarranted delay. 
Evidence exist, that rise in prices of basic pro-
ducts like fuels and power are not likely to worsen the 
already inflationary situation. In practice, free market 
prices for fuel products have often been well above the 
official controlled prices in recent periods. ^^ Increases 
in official prices might, therefore, not cause great hard-
ship to the final consumers. Moreover, there are many cases 
where industrial consumers would be better off even with 
higher prices if they could have assurance that supplies 
would be available. Some new administrative mechanism may 
have to be created for this purpose. 
CONCLUSIONS 
In conclusion, it may be observed that the power 
shottages in India are the outcome of deficiencies in energy 
planning, lower utilisation of existing installed generating 
capacity, poor maintenance practices and operational ineffi-
ciencies, higher transmission and distribution loss, interrup-
tions of fuel supply and periodic drought conditions, and 
rapid pace of rural electrification. Problems of coal pro-
duction and coal transport in India arising mainly due to 
power shortage, inadequate availability of explosive, shor-
tages of inputs like steel, rails for underground transport 
systems, mine-cars for carrying equipment and haulages, sand 
for stowing, spares, etc. and over and above, shortage of 
railway wagons have interrupted coal supplies in the country 
39. Due to frequent shortages of energy products, open market prices are 
often reported to exceed athe official selling prices by a substan-
tial margin. 
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deteriorating the production of a number of coal-consuming 
industries. 
Unless important remedial action is taken, the 
serious strain on the energy sector may adversely affect 
India's development stragety. Exercises by the Government 
of India and the Planning Commission about growth rates to 
be achieved in various sectors of the economy will have 
little meaning unless the Government is able to ensure the 
adequate supply of fuel and power for all productive purpo-
ses through effort to remove the bottlecks straining the 
Indian energy sector, and by intensive research and develop-
ment programmes for harnessing the alternative sources of 
energy by adopting technologies to emerging realities. The 
problem of energy development can also be solved if we 
encourage foreign collaboration in the development of energy 
projects in the country. The next chapter is, therefore, 
dedicated to highlight the importance & role of foreign 
collaboration in India vis-a-vis energy development. 
CHAPTER - 4 
RATIONALE OF FOREIGN COLLABORATION IN THE 
DEVELOPMENT OF ECONOMIC INFRASTRUCTURE IN INDIA 
CHAPTER - li 
RATIONALE OF FOREIGN COLLABORATION IN THE DEVELOPMENT 
OF ECONOMIC INFRASTRUCTURE IN INDIA 
The preceeding chapter of this work was devoted to 
an analysis of energy crisis and its impact on Indian economy, 
and it was found that presently India is facing chronic energy 
shortages as a result of lag in development of energy resour-
ces vis-a-vis its demand. This situation, inter alia, has been 
the product of the existing financial and technological gaps 
in the country which could be filled by resorting to foreign 
resources. The main objective of this chapter is, therefore, 
to discuss the rationale of foreign collaboration in the deve-
lopment of economic infrastructure in India including energy 
resources. It examine the meaning and scope of foreign colla-
boration and its impact on the development of an infrastruc-
tural sector in India. It also gives the cost-benefit relation-
ship of foreign collaboration tox^ /ards the development of infra-
structural sector in the country. 
One of the most striking features in the economic 
development, and more particularly in the industrialisation 
of developing countries has been the increasing participation 
of foreign capital and technology. This tendency is ascrib-
able to the growing realisation by the developing economies 
that in pursuit to accelerate the pace of economic development 
and thereby industrialisation capital, technology and manage-
ment of foreign origin can make a valuable contribution in 
laying and strengthening the foundations of their independent 
economic development. Even the history of many developed 
countries has proved that during the early stages of their 
development the availability of internal resources has seldom 
been adequate to meet the demand of goods needed for a modern 
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industrial economy, and advance technical expertise and know-
how. It is now widely recognised that foreign collaboration, 
by performing the 'gap-filling' function in the growth proc-
ess of developing countries, plays an important role in acce-
lerating the pace of their economic development. This chap-
ter seeks to examine the rationale of foreign collaboration 
in the development of economic infrastructure in India with 
special emphasis on energy projects It also attempt to 
appraise the Government of India's policy towards foreign 
capital and collaboration with a view to assessing its ade-
quacy for promoting the objective of self-reliance. 
At the outset of our discussion, it is pertinent of 
define the term 'foreign collaboration' and outline its scope 
for the purpose of this study. The philosophy of collabora-
tion is partnership. The central concept of 'foreign colla-
boration' is, therefore, joint participation between host and 
foreign country for the establishment of an organic form of 
enterprise in the host country involving profit-seeking rela-
tionship. In a proper sense, foreign collaboration refers 
to that part of inflow of foreign capital and technology for 
the host country which is backed by commercial considerations 
of profits and private expectations. Contrary to this, that 
part of inflow of foreign capital and technology to the host 
country which is provided on concessional terms, that is, 
on terms more favourable than those prevailing currently in 
world capital and labour markets, is termed as foreign 
economic aid or external economic assistant. Moreover, 
external economic assistante is not only a question of 
official transfers beyond the range of market forces. 
There is also the definitional requirement that the specific 
forms of transfer should be development-oriented. Thus the 
basic criterion to distinguish and allocate the total inflow 
of foreign capital and technology between foreign collabora-
tion and foreign economic aid, is that of its terms of supply. 
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While the official transfers of foreign assets on concessio-
nal terms is motivated by extending aid for development, the 
prime motive of foreign collaborator is to maximise the pro-
fits. Since both forms of inflow of foreign assets to the 
host country are development-oriented, they can be termed as 
foreign investment Further, the increasing involvement of 
the public sector in the industrialisation in developing 
countries and the simultaneous in flow of foreign capital 
and technology at official and private levels to the very 
sector causes confusion as to the use of the terms foreign 
collaboration and foreign economic aid for the apperent rea-
son that like foreign economic aid the government by virtue 
of its strong bargaining position, also remains in a posi-
tion to acquire foreign private capital and technology on 
more concessional terms than a relatively weak private entre-
preneur. More recently, the term foreign capital and colla-
boration has been extended to include all foreign transfers, 
private or public, thus bringing in all foreign investments.^ 
For the purpose of this study, the term foreign collaboration 
has been used somewhat loosely to embrace the foreign offi-
cial transfers which impose a burden of repayment on the 
recipient. Since India has opted for a mixed economy and has 
directly assumed the responsibility for affording the economic 
infrastructure inevitable for accelerating the growth process 
it further seems desirable to use the term foreign collabora-
tion in broader perspective for the present study so as to 
assess the overall impact of foreign association in the deve-
lopment of energy projects in India. 
In the context of planned economy and spurt in in-
dustrial development in the post independence era of the 
1. Irving, Brecher and Abbas, S,A,; Foreign Aid and Industrial Develop-
ment in Pakistan, London, Cambridge University Press, 1972, p.3. 
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country, the role of foreign financial and technical resour-
ces has always been considered significant in India as else-
where in other developing countries. In addition to provi-
ding the needed assistance in laying and strengthening the 
basic economic infrastructure like power and transport which 
is of crucial importance to the economic development of a 
country, the inflow of foreign resources in the form of tech-
nology, finance and managerial know-how also help in speedier 
industrialisation and in increasing the level, range and 
spectrim of production. Besides, the import of technology 
from advanced overseas nations also help in bringing quali-
tative improvements in the goods manufactured and thus results 
in enhancing the developing countries' competitive capabili-
ties with reference to external markets. 
The developing economies like that of India generally 
suffer from the lack of generation of internal resources suff-
icient to sustain the process of development. Consequently, 
tapping of external resources for unretarded pace of economic 
development becomes inevitable. The pre-independence era of 
India presented nearly all the characteristics of an under-
developed country. Prevalence of acute poverty due to chronic 
unemployment, heavy population pressure with lower living stan-
dards, low per capita income and low rate of capital forma-
tion, poor quality of human capital, low level of technology, 
poor economic organisation, etc., all of which were witnessed 
at the advent of independence. The foremost task before our 
Government was, therefore, the removal of poverty and accele-
ration of the pace of economic development of the country. 
To face the then almost stagnant state of economic development 
coupled with the above mentioned adverse factors, it was found 
unavoidable to fill the financial and technological gaps by 
inviting foreign resources. 
The importance of foreign finance in the development 
of India was recognised even before the era of planning was 
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ushered in, not only because of the need to supplement the 
domestic capital but also because technical and managerial 
2 
know-how are best secured along with foreign finance. 
Nearly every developed country has had the assistance of 
foreign finance and technology to supplement its own meagre 
savings in the early stages of its development.^ England 
borrowed from Holland in the seventeenth and eighteenth cen-
turies, and in turn came to lend to almost every country of 
the world in the nineteenth and twentieth centuries. The 
United States of America, now the richest country in the 
world heavily relied on foreign loans and investments in the 
nineteenth century, and is now the major lender of the twen-
tieth century,'^ India is, therefore, following the well-tro-
dden historic path in drawing upon the richer sections of the 
world to build up her productive capacity and augment her 
economic and technical resources. Of course one may mention 
the case of two countries which have developed without any sig-
nificant foreign capital, viz., Japan and Russia. So far as 
Russia's case is concerned, she inherited an industrial base 
built during the period 1881-1913 with import of foreign capi-
tal particularly from France.^ In addition, the rate of for-
ced domestic saving was extraordinarily high which cannot be 
achieved in a democratic society like India. In the case of 
Japan, which could do without considerable amounts of foreign 
capital because of certain favourable factors which do not 
exist in India, Firstly, Japan had a large export surplus 
with the continental countries mainly because of their huge 
demand for Japanese silk; this enabled her to import capital 
goods and technical know-how required for the development 
2. Economic and Scientific Research Foundation, Research Paper Two, Foreign 
Capital in India - 1956-60, New Delhi, ESRF, 1965, p.l. 
3. Lewis, W. Arthur, The Theory of Economic Growth, London, George Allen & 
Unwin Ltd., 1963, p.264. 
4. Economic and Scientific Research Foundation, Paper Two, op.cit., p.l. 
5. Gupta,^.R.J International Econondcs, Delhi, Atma^Ram & Sons, 1969, 
p.317. 
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programme. Secondly, most of Japan's industries were on a 
small scale requiring less capital and more labour which was 
available in plenty at extraordinary cheap rates. Thirdly, 
the rate of domestic savings was very high because of the 
absence of noticeable consumption among the wealthier classes 
owing to the prevalence of different social values. Regard-
ing the technology and know-how generally accompany foreign 
investments, Jap ra hired foreign technicians and sent her 
own people abroad for training. 
The need for foreign collaboration for a developing 
country like India arises on account of various crises preva-
iling in the country such as capital scarcity, lack of fore-
ign exchange resources, lack of technical and managerial skills, 
etc. The rate of domestic savings in India is recognisedly 
insufficient to sustain her development programmes. Since an 
overwhelming majority of the people is living on the subsis-
tence level, any significant increase in the rate of domestic 
saving is not possible without lowering the standard of living 
below the subsistence level, which is unlikely in a democratic 
society. Import of foreign capital, which permits a rate of 
investment appreciably higher than the rate of domestic saving, 
is indispensable if India is to develop at a fairly rapid rate. 
During the early years of their development, under-
developed economies like India normally face the problem of 
foreign exchange scarcity, partly due to their needs for in-
« 
creased'development imports' and 'maintenance imports', and 
partly due to imports of consumer goods. Given the need for 
imports of capital goods and technical know-how in the initial 
stages of economic development and low level of domestic 
savings together with the scarcity of foreign exchange resour-
ces to meet the rising import bill, inflow of foreign capital 
becomes necessary to augment her capacity to import capital 
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goods and equipment as well as technical know-how desired 
for her speedy economic transformation. In addition to the 
need for import of capital goods, development plans also 
generate demand for the imports of consumers goods. This is 
so because development involves diversion of financial re-
sources for the expansion of the economic infrastructure as 
well as for the establishment of basic industries and capital 
goods sector, and thus less domestic resources are available 
for the production of consumer goods. Besides, development 
programmes also increase the income of people, which in turn 
leads to rising demand for consumer goods. Since, domestic-
ally consumers goods are short in supply for the reason 
stated above, these have to be imported if the vicious cir-
cle of rise in prices is to be contained. Under these condi-
tions a poor country like India has no alternative than to 
invite foreign capital for her unretarded rapid pace of eco-
nomic growth, 
Rapid development generally has a tendency to cause 
a deficit in the balance of payments mainly in two direct ways. 
Firstly, import of huge quantities of capital goods, technical 
know-how and essential raw materials necessary to achieve the 
plan objectives. Secondly, goods which were previously avai-
lable for export, may now be consumed by the newly created 
domestic industries. In addition to the above mentioned direct 
effects, rapid development also affects the balance of payments 
in two indirect ways, namely, through income-effect and price-
effect as stated above, Foreign collaboration has a benefi-
cial effect on both these adverse effects emerging from deve-
lopment programmes, Import of foreign capital, therefore, 
helps not only in avoiding the balance of payments deficits, 
directly but at the same time, it indirectly operates as an 
anti-inflationary way by sparing more from the existing fore-
ign exchange resources to be used for bringing in more consu-
mer goods, which is turn would lessen the pressure on prices. 
101 
India, being a developing country, suffers not only 
from a shortage of capital but also lacks in advance techno-
logy, managerial ability, skills, etc. Foreign financial 
collaboration bring with it these complementary factors which 
are essential for the development of a country like India. 
Foreign investments cre'at an industrial atmosphere which indu-
ces domestic capital and enterprise to participate in the 
speedy growth of the country. Besides this, foreign invest-
ments also provide opportunities of technical training for 
the local people, and thus promote the diffusion of technical 
know-how and expertise. Moreover, the promotion of new pro-
jects involves a good deal of risk. For want of experience 
and inherent risk involved in new ventures, domestic capital 
and entrepreneurship may not flow into certain lines of pro-
duction like minerals and mineral oil. Foreign investments 
perform the important function of starting new lines of pro-
duction and bear huge losses inherent in new ventures. If 
these ventures are successful, the domestic capital may also 
participate and reap benefits without suffering the initial 
losses. Further, in the initial years of economic development 
it is difficult to mobilise domestic savings for financing the 
projects of strategic economic significance, as the domestic 
capital market in this stage remains itself under-developed. 
Foreign capital, therefore, becomes essential as a timely 
measure to sustain the process of economic development. The 
wide acceptence of the foregoing importance of foreign reso-
urces is menifested in the establishment and growth of inter-
national institutions providing development funds and in the 
policies of governments in developing countries which encou-
rage the inflow of public and private foreign investments. 
FOREIGN COLLABORATION ; NEED IN INFRASTRUCTURAL DEVELOPMENT 
An adequate and well-synchronized development of the 
economic infrastructure, like power and transport, is of cru-
cial importance to the economic development, It is an 
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essential pre-requisite for the balanced growth of our economy. 
Infrastructural facilities, in fact, determine the country's 
capacity to grow. Economic infrastructure or 'public overhead' 
is an economy's capital in the form of railways, roads, power 
projects, and other public utilities in the nature of facili-
tative structure that promotes general economic activities 
within the country. Since these installations involve large 
gestation period, high capital-output ratio, huge initial 
investment, the infrastructural development can not be left to 
private enterprise. Hence, normally it is the responsibility 
of the Government. 
The contributions of economic infrastructure in break-
ing the stagnancy and paving the path for the development and 
expansion of economy are many and varied. Indian economy re-' 
presented almost a state of stagnancy in the pre-independence 
era, mainly due to the lack of adequate infrastructural faci-
lities under which an economy continuously expands. The most 
serious problem facing the economy was 'limited and partial' 
•7 
development of infrastructure, Thus, the development of 
transport and communication as well as of fuel and power was 
found inescapable for rapid socio-economic development as also 
from the political and administrative points of view. Besides 
being a basic condition for the economic development, estab-
lishment of an adequate infrastructure helps in generating 
considerable investment and thereby employment opportunities 
in the country, Thus, the construction of adequate infrast-
ructure is inevitable for the accelerated pace of economic Q development. 
6. Government of India, Planning Commission, The First Five Year Plan, 
Vol.1, Chapter II, p.l. 
7. Ibid., p.1, 
8. Myrdal, G., Asian Drama ^ An Enquiry intc the Poverty of Nations, Vol,I, 
London, Allen Lane^ p,28> also W,H.Rostov, The Stages of Economic Growth, 
Cambridge University Press, 1960, p.43, 
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Given the technological and financial gaps on one 
hand, and the under-developed state of the economic infra-
structure on the other, it was expedient for India to invite 
foreign capital and technology so as to achieve the rapid 
economic growth, Since, the size of investments to finance 
these projects requires funds larger than can be financed 
from the resources internally available, external financing 
in the form of official loans and direct foreign private 
Q 
investments in the related industries was found essential. 
RATIONALE OF FOREIGN COLLABORATION 
As indicated above, the rationale of foreign colla-
boration is inherent in the existing financial and technolo-
gical gaps of India and the ways in which it could contri^ 
bute to the fulfilment^ of her planned economic development. 
The role of foreign collaboration is now intimately linked 
to development planning and most developing countries like 
India view their need for foreign collaboration from the 
standpoint of their development plans, Developed countries 
have even eoncouraged the practice of development planning 
as a pre-requisite for the receipt of public foreign invest-
ment. Through a variety of policy measures, India, like 
other developing countries, is also influencing the magnitude, 
composition and use of foreign resources. 
In India, the need for foreign capital and technology 
for the rapid economic development-was recognised even before 
the planning era was init'iatea. The then state of India's eco-
nomy presented a gloomy picture for making rapid strides to-
wards her economic growth. Even India's capacity to absorb 
foreign capital was much lower due to a number of factors 
like shortage of competitive,administrative, managerial and 
9. Government of India, Planning Commission, The First Five Year Plan, 
op. cit., Vol. I, Chapter I, p.38, 
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technical personnels required to utilise the foreign capital, 
inadequate and under-developed state of economic infrastruc-
ture, particularly of such vital infrastructural ingredients 
as power and fuel, transport and communication, etc. In 
general, the capacity to utilise the foreign resources produc-
tively will be low when there are inadequate infrastructural 
facilitiesadministrative and organisational bottlenecks, 
deficient qualities of entrepreneurship, lack of trained man-
power, low geographical and occupational mobility of labour, 
and narrow localised market. Most of these factors, besides 
restricting domestic investments also limited India's capacity 
to absorb external resources. The necessity for foreign colla-
boration in India was identified with reference to her require-
ments for additional financial and technical resources to 
achieve the objectives set forth in the successive develop-
ment plans entailing greater investments than could be sus-
tained by the level of domestic savings. This excess of deve-
lopment requirements over the domestic availability was appe-
rently found desirable to be covered by external resources. 
It is worth mentioning that since the need for additional 
resources to finance the proposed development programmes is 
based on projections of foreign exchange earnings and foreign 
exchange expenditure during the plan period, the estimates 
for foreign capital are necessarily inexact either on account 
of over estimation of exports or under estimation of 'develop-
ment' and maintenance' import requirements during the proposed 
plan period, Regardless of errors in estimating the extent of 
external financing for the fulfilment of plan objectives, the 
10. The Very object of public foreign investment inay, of course, be the 
creation of these facilities, the capacity to absorb private direct 
investment will be limited. (Simon Kuznet, "International Differences 
in Capital formation and Financing", National Bureau of Economics 
Research, Capital Formation and Economic Growth, Princeton University 
Press, 1955, p,34) 
11. Gerald, M.Mier ; International Trade S Development, New York, Harper 
S Row, 1965, p.85. 
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fundamental principle remains ; the dependence on foreign 
resources limits the size of the plan, and hence the speedy 
growth of a developing economy is unlikely without resort-
ing to foreign capital and technology. 
It will be deceptively simple to consider foreign 
capital as the residual means of financing the development 
plan, The full implications of foreign capital can not be 
appreciated by a simple arithmetic exercise of calculating 
the amount of investment needed to achieve a desired growth 
rate, the estimation of domestic financial resources availa-
ble for the diversion towards the development plan, and then 
desiring to cover the balance. Instead, a more comprehensive 
analysis considering how the inflow of foreign capital and 
technology relates to a great national effort to encourage 
the rate of growth is needed, More specifically, it should 
examine the differential impact of various forms of foreign 
capital receipts, their costs and benefits and the transfer 
problems. 
^ / 
BENEFITS FROM FOREIGN COLLABORATION 
Going beyond these general comments on the need for 
foreign collaboration in the planned economic development of 
India and her absorptive capacity, we may analyse more dire-
ctly the contribution of foreign capital and technology in 
the socio-economic transformation and development of the 
country. This requires us to weigh the benefits of external 
finance against its costs. 
There is a net national gain from more capital im-
ports if the value added to output by foreign collaboration is 
greater than the amount appropriated by the investor : social 
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returns exceed private returns, If foreign investment 
raises productivity and this increase is not wholly appropria-
ted by the investor, the direct benefit so arising would then 
accrue to local factors of production in the form of higher 
real income to consumers by way of lower prices, and to the 
Government through higher tax revenue. In addition, highly 
substantial indirect gains through the realisation of exter-
nal economics are also likely to emerge from foreign invest-
ments. Further, an inflow of foreign capital and technology 
may be a major influence in raising labour's marginal produc-
tivity and increasing total real wages... Besides this, inflow 
of foreign resources also allow a larger labour force to be 
employed in the country, where chronic unemployment and under-
employment exists, particularly in the rural sector. If 
adequate infrastructure is developed, rapid industrialisation 
is bound to take place as more foreign investments can be 
attracted. It has ever since independence been contended 
that shortage of capital is the primary limiting factor for 
the adequate development of the basic constituents of infra-
structure like transport and power as well as for rapid in-
dustrialisation and thereby for the employment of the existing 
surplus labour force in India. Thus foreign collaboration, by 
filling up the existing financial and technological gaps in 
India's planned economic development, would make possible more 
employment of surplus labour. It will also lead to a purpose-
ful migration of labour from rural areas to the advanced indus-
trial sector, where wages are higher. Obviously, the inflow 
of foreign capital and technology would not only serve as an 
alternative to the migration of labour from India when outlets 
12, We can not, of course, idenfity the general national-interest, which 
requires a through assessment of political and social benefits and 
costs of foreign collaboration. In the present analysis, therefore, 
the economic benefits and costs have been considered, setting aside 
the non-economic benefits and costs. 
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to the emigration of surplus labour are restricted, but 
also increase the marginal productivity of the newly emp -
loyed. In this way, the social benefits from foreign colla-
boration in the development of infrastructure in general 
and in the development of energy projects in particular, 
would be greater than the quantitative benefits arising 
therefrom, and this excess should be added as a national 
gain. ^ ^ 
Considering the role of power and fuels in the 
rapid industrialisation and in giving impetus to other 
economic activities, it may be visualised that some of the 
benefits of foreign investment also accrue to consumers. 
In the first instance, power and fuels encourage the estab-
lishment of modern industries leading to an increase tn 
the level, range and spectrum of production. Hence, foreign 
collaboration may benefit consumers by providing them more 
and more new products, Further, the development of infras-
tructure, particularly the development of fuels and power, 
is also cost-reducing. This would ultimately benefit the 
consumers through lower product prices. Thus, given the 
financial & technological gaps, foreign collaboration in the 
development of energy projects contributes indirectly to the 
increased productivity of the local factors of production 
and benefit consumers. Even if the entire quantifiable in-
crease in productivity is withdrawn by the foreign investor 
in the form of interest, royalty, dividend, etc., the direct 
benefit will still continue as the Government taxes foreign 
profits, 
Moreover, the most substantial benefit from foreign 
collaboration will arise from external economies. From the 
13, Donald Mac Dougall ; "The Benefits and Costs of Private Investment 
from Abroad : A Theoritical Approach", Economic Record, March 1960, 
pp.21-35,- Balogh, T. and Streeten, P.P.: "Domestic Versus Foreign 
Investment", Bulletin of the Oxford University Institute of Statis-
tics, London, August, 1960, p,220. (Quoted by Mier, G.M., in Inter-
national Trade and Development, op. cit. p.94). 
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standpoint of contributing to the development process, fore-
ign collaboration brings to India not only capital but also 
technical personnels, technological knowledge, innovations 
in products and production techniques, etc., and thus help 
to promote the diffusion of technological advance to the 
rest of the economy. In addition, foreign collaboration 
generally result in the training of labour in new skills, 
and the knowledge gained by these workers may spread to other 
parts of labour force. 
Foreign collaboration in the development of energy 
projects, will also prove a strong stimulus to additional 
domestic investments. Development of transport, power and 
fuels would, in addition to increasing the absorptive capa-
city of India for more foreign investments, would also re^ 
suit in increased mobility of domestic resources, diversifi-
cation in economic activities, diffusion of knowledge, and 
open avenues for increased employment opportunities for the 
surplus labour force and domestic resources which hitherto 
remained neglected. The use of foreign capital and technolo-
logy in the development of various components of infrastruc-
ture, particularly in the development of energy projects, 
promises more indirect benefits to India than the direct bene-
fits measured against the various possible costs of foreign 
collaboration discussed hereunder. It is, therefore, desira-
ble to seek the assistance of foreign resources for the ins-
tallation of theihfrastructural facilities, which are, indeed, 
indispensable precondition not only for the general economic 
progress of the country but also for attracting foreign as 
well as domestic resources for the rapid economic growth of 
India, in a big way. 
As high lighted in the above paragraphs, low level 
of domestic savings and technical advance, limited foreign 
exchange earning capacity coupled with increased import 
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requirements of the country for the 'development^ and 'main-
tenance' goods during a plan period, hardly permit India to 
bring up adequate infrastructure without resorting to foreign 
financial and technical resources. Foreign collaboration, 
while providing the requisite foreign exchange resources for 
the import of capital equipment and technical services needed 
for the installation of energy projects, would also assist 
our country to reduce pressures on the balance of payments. 
Not only this, foreign collaboration also encourage the grow-
ing installation of manufacturing capacity, inevitable to meet 
the domestic needs and more foreign exchange earnings, How-
ever, to attract private foreign investments in our industries, 
establishment of vital infrastructural facilities is essential. 
Development of fuels and power, entailing huge initial invest-
ments , can thus be furthered by manufacturing the inputs 
needed for such a programme within the country by inviting 
foreign collaboration in the related industries. Thus, fore-
ign collaboration, besides increasing the country's capacity 
to export more also assists in import-substitution and thereby 
helps in the development of energy projects in the country. 
POSSIBLE COSTS OF FOREIGN COLLABORATION 
Although the foregoing effects of foreign collabora-
tion are beneficial, they must also be qualified by possible 
costs to India, Against the direct and indirect gains arising 
from foreign collaboration in the development of energy pro-
jects in India, import of foreign capital and technology may 
also possibly affect our domestic savings adversely, deterio-
rate the terms of trade, and create the problems of balance 
of payments adjustment, 
In so far, as foreign investment results in higher 
income in the country, it should also lead to a higher level 
of domestic savings. This effect may be obstructed, however. 
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by a redistribution of income away from capital, if the 
foreign investment reduces profits on domestic capital. 
Although this indirect cost of foreign collaboration should 
theoritically be recognised, it is unlikely to be of much 
consequence in practice, It is more probable that foreign 
capital and technology being complementary with domestic 
resources will give rise to higher income and profits in 
other sectors. Obviously, foreign capital and technology 
employed for the development of infrastructure,particularly-
in power development, is unlikely to exert any adverse 
effect on domestic savings, rather this would lead to increa-
sed income and profits in other sectors. However, since an 
increase in the marginal rate of domestic savings is of pre-
dominant importance for a self-sustaining progress of India's 
economic development, it is essential that the full potential 
from foreign collaboration be realised through domestic mea-
sures that mobilise, as savings, a large part of the income 
generated by foreign capital, In other words, domestic measu-
res to realise an increase in the country "^s marginal rate of 
savings are necessary, In view of the fact that foreign 
collaboration helps in the development of energy sector, which 
serves as a catalyst to the rapid economic growth, it is un-
likely that foreign capital may reduce profits on domestic 
capital and the rate of savings. Conversely, it would add to 
increased domestic savings^ 
The possible effects of foreign investment on the 
terms of trade are usually related to the transfer problem 
the terms of trade normally tend to improve with an inflow 
of foreign capital, then tend to worsen when there is subse-
quently an outflow of capital from the recipient country. 
Besides these transfer effects, foreign investment may also 
affect the terms of trade through structural changes associ-
ated with the pattern of development that results from the 
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capital inflow. If the pattern of development associated 
with foreign investment involves a deterioration in the 
commodity terms of trade, then the net gain from foreign 
investment will be diminished. However, foreign collabora-
tion is unlikely to cause any substantial deterioration in 
the country''s terms of trade, because an unfavourable shift 
in consumption resulting from an export-bias, is probably 
controllable through import restrictions. On the other hand, 
if it results from an export bias in production, it will be 
most likely due to private foreign direct investment in the 
export sector, but this inflow of foreign capital would dimi-
nish as export prices fell, thereby limiting the deterioration 
in the terms of trade. ^ ^ Moreover, if the deterioration 
comes through an export bias in production, it is possible 
that factoral and the income terms of trade might still imp-
rove, even though the commodity terms worsen.^ It can, how-
ever, be visualized that inflow of foreign capital and tech-
nology for the development of infrastructure in general, and the 
energy projects in particular, is much promising for improv-
ing India's adverse balance of trade, for the obvious reason 
that such 'public overheads' give a big push to speedier 
industrial expansion. 
More important than the foregoing, are the possible 
adverse effects of foreign collaboration upon the balance of 
payments. Although foreign collaboration will ease the deve-
lopment of infrastructural projects in India, it may give 
rise to the problems of balance of payments adjustment. Ini-
tially, India may confront transfer problems with the accomp-
lishment of the real transfer of the capital, then with the 
need to confine the current account deficit to the capital 
account surplus, and subsequently with the servicing of the 
debt or the repatriation of the foreign capital. If the 
14. Mier, G,M, « International Trade and Development, op. cit., p.98-99. 
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transfer mechanism does not operate rapidly and smoothly, 
a disequilibrium will persist in the balance of payments 
of India as well as in that of the collaborating country,' 
A developing country like India is particularly sensitive 
to a large potential deficit on current account. The prob-
lem of affecting the real transfer may, therefore, be not 
so much that of acquiring an import surplus on long-term 
capital account as that of preventing a potential deficit 
on current account from becomming actually realised - in 
other words, restraining the demand for foreign exchange within 
limits given by the supply of foreign exchange. Subsequently, 
the amount of foreign exchange required to service the forei-
gn debts might become larger than the amount of foreign ex-
change being supplied by new inflows of foreign capital; the 
transfer mechanism will then have to create a surplus on 
current account equal to the items on account of the payment 
of interest, profits, and amortisation on the foreign capital. 
Since the foreign capital is for development purpo-
ses, import from the lending or collaborating country frequ-
ently follow directly on the imported capital. To the extent 
that the capital is directly spent in the in the country of 
its origin, there is no transfer problem. If, however, the 
foreign investment is autonomous rather than a tied loan, 
only a portion of the investment is likely to induce imports 
directly from the collaborating country. In both of these 
circumstances, the problem of successfully transferring the 
foreign capital in the form of an export surplus from the 
creditor country can not be ignored. 
Although the development of basic economic infras-
tructure like power.transport and ports in the recipient 
country facilitate the initial transfer of capital,they may 
at the same time create so high a demand for imports that 
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the host country has to avoid a " transfer problem in 
reverse." ^^  For a developing country like India, the more 
crucial question posed by foreign investment is likely to 
be how to limit the import-surplus (that is, the demand for 
foreign exchange as against its availability) to the total 
amount of foreign capital available, rather than how to 
create an import-surplus in order to achieve the transfer in 
the first instance. This type of "negetive" transfer prob-
lem emerges when the complementary demand of the recipient 
country, say India, are so strong as a consequent to infras-
structural development that they give rise to an increased 
demand for foreign exchange that exceeds the increase in 
foreign exchange available from the inflow of foreign capital. 
This is because the use of foreign resources for the develop-
ment of power and transport, etc., not only entail its own 
demand for imports, but is also likely to raise the level of 
domestic spending and add to inflationary pressures, thereby 
inducing additional imports. As we have already noted, the 
inflow of foreign capital for the development of infrastruc-
ture may stimulate domestic investment by producing invest-
ment incentives elsewhere in the economy. If this increased 
investment is financed by credit creation, it may cause higher 
demand for imports in excess of the supply of foreign exchange, 
Thus, when the inflow of foreign capital leads to negative 
transfer problem, the debtor country has to suffer a loss of 
international reserves, or else bears the costs or policy 
measures aimed at adjusting the balance of payments. Exter-
nal measures like import quote, tariffs, and exchange res-
trictions may suppress the demand for imports but at the 
expense of productivity and efficiency. Internal disinfla-
tionary measures like higher taxation and credit tightness 
15. Kindleberger, C.P, j International Economics, Richard D, Irwin, Inc., 
1953, p.354, 
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aimed at the elimination of the excess demand for imports 
are necessary, but involve the costs of reduced consumption 
and investment. Alternatively, the country may have to deva-
luate its currency and incurr the costs of a poosible deteri-
oration in its terms of trade, change in income distribution, 
and necessary shifts of resources. In sum, when foreign in-
vestment leads to balance of pajonents difficulties, we must 
include these indirect costs of a depletion of international 
reserves, direct controls, disinflation, or devaluation in any 
assessment of the benefits and costs of foreign collaboration. 
The costs of balance of payments adjustment are likely 
to be more pronounced when the recipient country encounters the 
problem of debt service, Sooner or later, the outward flow of 
interest, dividends, and repayment of the principal amount may 
exceed the rate of new capital inflow, When the return-flow 
of income in the form of interest, dividends, etc., and the 
amortisation payments exceed the rate of new capital inflow, 
the country become a "mature debtor" and confronts a trans-
fer problem in servicing the debt. This requires the recipi-
ent country to generate an export-suplus equivalent to the 
net outward transfer of amortisation on capital account, and 
of income payments on current account. This, further calls 
for a reallocation of resources so as to expand exports or re-
place imports (i.e. export-promotion or import-substitution). 
To accomplish this, India may have to impose internal and 
external controls or devaluate currency, and the adverse eff-
ects of these measures on balance of pajmients adjustment, as 
stated in the above paragraph, must then be considered as 
indirect costs of foreign collaboration, to be added to the 
direct costs of foreign payments. 
Since the development of energy project is the res-
ponsibility of the Government requiring sizable foreign in-
vestment to supplement the meagre domestic savings available 
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for this purpose, direct costs of foreign investment do not 
cause much concern in themselves. Because, a part of the 
increased production from the use of foreign capital can be 
paid abroad in interest or profits; and this is a deduction 
which would not be necessary if the savings are provided at 
home. However, it is significant to ensure that the bene-
fits exceed the direct costs of foreign investments. In 
this regard, it is of prime concern that the indirect costs 
of foreign capital should be avoided by instituting measures 
for balance of payments adjustment so that sufficient foreign 
exchange could be found for the remittance of external ser-
vice payments. To escape, or at least minimise, the fore-
going indirect costs towards foreign capital, a development 
programme pertinent to the installation of energy projects 
should give attention to the debt servicing capacity of the 
country. Since the development of infrastructure has a high 
component of government investment, the criteria for alloca-
ting capital must acknowledge the effects of foreign invest-
ment on the balance of payments. In order to provide for 
adequate servicing of foreign debt, it is necessary to ensure 
that the imported capital raise productivity sufficiently to 
yield an increase in real income greater than the interest a 
and amortisation charges. If this is done, the economy will 
have the capacity to raise the necessary funds either through 
a direct commercial return or an increase in the taxable capa-
city, 
GOVERNMENT POLICY TOWARDS FOREIGN INVESTMENT AND COLLABORATION 
The foreign investment and collaboration policy of the 
Government of India was briefly set out in the Industrial Policy 
Resolution of April 6,1948. This was subsequently further amp-
lified in the then Prime Minister Pandit Jawaharlal Nehru's 
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statement on foreign capital made exactly a year later in 
the Indian Parliament on April 6, 1949. This statement 
explicitly recognised foreign capital as an important supp-
lement to domestic savings for the development of the country 
and for securing scientific, technical and industrial know-
how, In the second Industrial Policy Resolution of 1956, 
when the Government adopted the 'Socialistic Pattern of 
Society', the basic features of the policy under study re-
mained unchanged. For a brief period of about two years, 
till December 1979, a few deviations were introduced in the 
policy in December 1977 by the then Janata Government, How-
ever, the policy announcement of July 1980, which came in the' 
wake of change in the government at the Centre, restored the 
1956 policy in all its essentials. Thus, the Industrial 
Policy Resolution of 1948 as amplified in the then Prime 
Minister's statement of 1949 and the Industrial Policy Reso-
lution 1956 constitute the basis and lay down the framework 
of the Government's policy on foreign capital and collabo-
ration. 
The essence of foreign collaboration policy hitherto 
pursued may be outlined as follows : (1) treatment of foreign 
enterprises on par with Indian enterprises ; (ii) freedom of 
current remittances and capital repatriation subject to the 
foreign exchange consideration ; (iii) guarantee of fair and 
equitable compensation to foreign investors in case of natio-
nalisation of the undertaking ; (iv) working ownership and 
effective control in Indian hands, except in special cases; 
and (V) progressive Indianisation in employment. There was 
no explicit refrence to import of technology because the 
Government did not at the time realise the need for such re-
ference. In the course of time, the country had broadened 
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her industrial base, the industrial structure had become 
diversified and many sophisticated industries had been set 
up. Technologically also the country had advanced, and this 
was true of both the public and private sectors. Hence there 
was an understandable feeling that technology should not be 
imported to the deteriment of indigeneous talent and skill. 
The Government of India has been following the same consis-
tant line of approach, viz., that Indian know-how should be 
preferred to foreign, and should be progressively utilised. 
It was increasingly recognised that apart from economic 
growth, employment was a vital consideration in India's plan 
of economic development and that the country had to circum 
spect in import of technology which were based on the condi-
tions and needs of Western countries where there was labour 
shortage and man was costlier than machine. Greater care 
had, therefore, to be exercised in obtaining foreign tech-
nology which were highly capital intensive and labour saving 
and which would tend to accentuate, at least in the short run, 
problem of unemployment. In view of these factors, the Govern-
ment of India constituted a Committee on 19th February, 1966 
headed by Dr. A. Ramaswamy Mudaliar as chairman to recommend 
to the Government some guidelines regarding the utilisation 
of indigeneous know-how and the type of cases in which fore-
ign collaboration may be allowed. Following the recommenda-
tion and the Government's decision on Mudaliar Committee 
Report on Foreign Collaboration, a Foreign Investment Board 
was constituted on December 1, 1968 for screening collabora-
tion proposals, both of private and public sectors. 
Following the major changes in the Industrial Licen-
sing Policy announced in the first quarter of 1970, the'fore-
ign collaboration policy was further liberalised with a view 
to bridge technological gaps that had existed in several 
sectors of the economy and where there could be scope of 
foreign collaboration. Foreign Collaboration policy was 
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again redefined in the context of the approach to the Fifth 
Five Year Plan. The policy was then aimed at integrating 
foreign collaboration with the technological and economic 
objectives of self-reliance. Presently, the Government is 
exercising a greater degree of selectivity and the foreign 
investment policy is designed to chanalise the foreign finan-
cial and technical resources only in fields of relatively 
high priority which will reinforce our own efforts to accele-
rate the country's economic growth. The policy also encou-
raged the foreign participation where it would contribute to 
import substitution or export promotion. Particular impor-
tance is given to the training of Indian technicians and 
executives in all aspects of production and management. The 
development of indigeneous technology by encouraging the esta-
blishment of inplant research and development is another 
feature of the present foreign collaboration policy of the 
Government of India. 
On the whole, taking into consideration the present 
stage of our economic development, the industrial infrastruc-
ture and technological skills that we have built up so far, 
the balance of payments requirements and our objective to 
achieve self-reliant economic growth as early as possible, 
the present policy of the Government of India has become 
highly selective, but flexible, VJe are looking for foreign 
investment primarily in areas which require sophisticated 
technology or where critical production gaps exist or which 
would help expand our export potential. Presently, foreign 
investment is regarded by us as an instrument for securing 
the much needed sophisticated technology than as a device 
for acquiring foreign money capital, In the light of-^these 
considerations, we are now not permitting foreign investment 
in fields of high profit yielding industries and where consi-
derable indigeneous technical advance has already been made. 
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Nevertheless, the Government never legislated the 
criteria for foreign investment and collaboration. The 
flexibility in the foreign investment policy of India, how-
ever, always provided room for administrative discretion in 
decision-making, Besides, due to the involvement of a num-
ber of government department in decision-making process 
regarding foreign collaboration, there always remained a gap 
between the intention implied in the policy measures and 
the actual decision, These policy 'swings' and the 'gap' 
between intention and implementation have been extensively 
studied and interpreted by research scholars in various ways, 
some explaining in the context of political forces within 
while others mainly to economic constraints on balance of 
payments reasons. ^^  
Whatever be the explanation, the studies on Indian 
experience with foreign collaboration for the past two and a 
half decades have highlighted many undesirable consequences 
of technological dependence. The Reserve Bank of India 
18 19 Surveys on Foreign Collaboration and other studies have 
documented that apart from indirect costs, the direct cost 
of foreign collaboration in the form of profits, dividends, 
royalties, licence and technical consultency fees, etc. have 
been quite high in India. The heavy cost is,in large part, 
due to India being placed in a situation of technological 
dependence. This dependence is responsible for India's weak 
16. See, UNCTAD, Technological Dependence - Its Nature and Consequences 
and Policy Implications, Geneva, 1976, TD/190. 
17. Kidron, Michael; Foreign Investment in India, London, Oxford Univer-
sity Press, 1965. 
18. Reserve Bank of India's Surveys on Foreign Collaboration, 1968 and 
1974, Bombay, Reserve Bank of India. 
19. Economic Times Surveys on Foreign Collaboration, Bombay, The Economic 
Times Research Bureau, appeared in the Economic Times August 5, 1963; 
February 10,. 1964; November 30, 1964, October 4, 1965; March 28, 1966; 
September 12, 1966; and October 6, 1967. 
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bargaining position in the international technology market, 
where the terms of collaboration are determined from the 
bargaining strength of the country concerned. Since it is 
understandable that with constant technology would continue 
in almost all industries, care should be taken to ensure 
that the criteria followed for technology selection or tech-
nology absorption should be in the national interest. Due 
regard should be given to technical competence, magnitude 
of operations, commercial viability of the projects, foreign 
exchange outgo and availability of indigeneous resources as 
well as the recipients' present and future technical and 
technological resources and capabilities. The Government's 
policy with regard to the import of foreign technology should, 
therefore, provide a framework to modify the consequence of 
technological dependence by aiming at developing the overall 
technical capabilities of the country in a given time frame 
and with an increasing degree of self-reliance on one hand, 
and at evolving a machinery for the proper selection, screen-
ing, evaluation and even involvement in negotiation of the 
import of technology, on the other. So long as there is no 
explicit policy and effective methods for contorlling tech-
nology, the consequence of foreign control through techno= 
logical dependence will continue. 
The misconceived role of foreign collaboration in 
expanding our exports is also evident from the Government's 
policy on foreign capital and collaboration. Empirical 
studies have demostrated that the anticipated benefits of 
export trade expansion by encouraging unregulated inflow of 
capital and technology from abroad is unlikely to be signi 
ficant.^° The stand of the India's foreign investment; 
20. See, Subrahmanian, K,K, and Pillai, P. Mohanan: "Implications of 
Technology Transfer in Export-Led Growth Strategy", Economic and 
Political Weekly, Bombay, October, 30, 1976; and Subrahmanian, K.K. 
"Do Collaboration Agreements Hamper Exports", Bombay, Economic and 
Political Weekly, October 1, 1966, pp. 273-76 
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policy for encouragement of foreign collaboration guided by 
its possible export generating considerations is likely to 
21 
have negative development impact, It is possible that 
such collaboration may lead to the development of inappro-
priate technology and distort the development priorities, 
and hence resource allocation. Conversely, the policy under 
review, making an explicit reference to appropriate technology, 
states that the Government will ensure that this important 
area gets adequate attention. Although the policy in ques-
tion has stipulated that inplant research and development 
should be set up so that imported technology is properly 
adapted and assimilated, however, the first essential step 
towards adaptation is a proper selection among various alte-
rnatives, including local. But the policy lacks in giving 
adequate emphasis on a system for technological selection 
and appraisal in its regulatory framework. In addition, the 
policy for encouraging inplant research and development for 
adapting imported technology may be constrained by the huge 
initial investment on research and development in the small 
Indian market, unless by such policy measures as the systems 
of centralised technology purchase and interaction of resea-
rch and development efforts. 
The foreign collaboration policy of the Government 
of India has been oriented generally towards encouraging the 
inflow of foreign capital and technology on the assumption 
that foreign collaboration augment the foreign exchange 
resources for the import of^  capital goods and know-how, and 
thereby enable the country to meet its balance of payments 
problems. The validity of this assumption is also doubtful. 
Empirical studies in this respect have highlighted marked 
21, Subrahmanian, K,K. and Pillai, P. Mohanan, op, cit. p,321. 
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reluctance of foreign investors to coinniit their own corpo-
rate saving in free foreign exchange for investment in 
22 
India. Foreign collaborators have managed the imports of 
capital goods by arranging foreign exchange loans or by 
importing from rupee payment areas. This means that loan 
finance for the import of capital goods has added cumula-
tively to India's foreign liabilities, foreign collabora-
tion has not been very useful instrument for preventing 
the foreign exchange problems, 
In the ultimate analysis, the Government of India's 
policy on Foreign Collaboration and Investment is inadequate 
to meet the consequence of technological dependence arising 
from foreign collaboration as well as it is inconsistent 
with the plan objectives. The policy, therefore, calls for 
a fresh review. 
FOREIGN COLLABORATION IN PUBLIC SECTOR 
Since India has opted for "socialistic pattern of 
society" wherein the public sector has an increasingly impor-
tant role to play in socio-economic development of the coun-
try, and that the development of basic economic infrastruc-
ture is the State responsibility, it is worthwhile to assess 
whether the public sector has been successful'in securing 
better terms and conditions for the transfer of foreign 
financial and technological resources and thus promote the 
objective of self-reliance. 
Obviously, the increasing involvement of the public 
sector, particularly in priority areas, is aimed at laying 
and strengthening the foundations for independent economic 
22. See for example, Subrahmanian, K.K,; "Policy on Foreign Collaboration 
Need for Change", Bombay, Economic and Political Weekly, October 12, 
1968, PP, 1591-93. 
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development, and deal with the basic problem of external 
dependence. In this context, the development of entire 
energy sector - power, coal, petroleum, etc., constituting 
a significant ingredients of the economic infrastructure, 
has been undertaken by the Government. Given the technolo-
gical and financial gaps in the production of goods needed 
for the development of economic infrastructure like power 
and transport, import of critical inputs like capital and 
technology from developed countries was found expedient, 
both for public as well as for the private sectors, although 
the routes for the importation have been somewhat different 
as between the two sectors. Presently, foreign financial 
and technical collaboration as a quicker way to achieve the 
objectives has been the common form of foreign investment 
in India, both in private and the public sectors. The relia-
nce of the public sector in India has been mostly on foreign 
technical collaboration, and the suppliers of technology to 
this sector are mostly multinational corporations. 
Given the strength of the Government and wider socio-
economic considerations it entertains, the public sector poss-
esses a wider spectrum of choice than a profit-motivated pri-
vate entrepreneur in the selection of technology and its 
sources, and may thus secure better terms and conditions in 
technology transfer. The following reasons may support this 
line of argument : (i) that the Government has access to 
better information than the private enterpreneurs about the 
alternative sources of technology, and hence is capable in 
acquiring it on better terms and conditions ; and (ii) that 
the Government has control over important assets and income 
flows, the implication of which is that, it can shape and 
direct policy to reduce to the minimum the restrictive prac-
tices widely spread in collaboration agreements. The 
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23 empirical studies have, however, demonstrated that the sour-
ces of technology inputs for the public sector in India were 
broadly the same as that for private sector, and so the terms 
of import were basically not very different from the terms of 
the private sector. The duration of technical collaboration 
and the royalty rates in public sector are also very much 
similar to the private sector, in certain cases 'heavily loaded' 
in favour of the foreign collaborator. ^ ^ The numerous terms 
and condition attached to collaboration agreements is a reflec-
tion of the poor bargaining power of the Indian public sector. 
The available evidence also suggests that there is heavy depen-
dence on foreign technicians in foreign collaborated public 
25 sector enterprises. Over the period 1964 to 1970 total number of 
foreigners employed in the Public Sector in India rose from 5,511to 
6,137 and payments from Rs. 17, 92 crores to Rs. 37.51 crores-^ 
Besides the payment of Rs.37.51 crores in foreign exchange, the 
foreign technical collaborations also received Rs. 38.4 crores 
in the form of rupee payment from the Government sector during 
27 
the period in question. It is ironical that though the 
Government from time to time has sought, through various mea-
sures, to restrict the inflow of technology, in its ovm sphere 
of production it continues to rely on foreign packaged techno-
logy. Despite all talk of the leading roles of the public 
23. See for example, RBI Surveys on Foreign Collaboration-1968 and 1974, 
and The Economic Times surveys on foreign Collaboration, op cit., 
fn.l9, cf, p. 164. 
24. The agreement between the Cochin Refineries and Phillip Petroleum 
Company of the USA was heavily loaded in favour of the foreign com-
pany. The difference in the processing rate between the other com-' 
panies and Phillips Petroleum Company was colossal, (see for details. 
Economic Times, Bombay, June 28, 1977). 
25. See, Report of the Parliamentary Committee on Public Undertakings, 
4th Lok Sabha, 14 Report, Heavy Engineering Corporation; also appeared-
in Public Enterprises, Delhi, Volume 3, No.4, April 1976. 
26. Reserve Bank of India Surveys on Foreign Collaboration, 1968 and 1974, 
Bombay, Reserve Bank of India. 
27. Reserve Bank of India's Second (follow-up) Survey on Foreign Financial 
and Technical Collaboration appeared in the RBI Bulletin, Bombay, RBI, 
June 1974, 
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sector in absorbing foreign technology through equitable 
participation, the data reveals precisely opposite trends. 
The Reserve Bank of India observed that in public sector 
"generally, the collaboration were wider in scope than those 
in private, In public undertakings, apart from technical 
assistance, the foreign collaborator also undertook contracts 
for the supply of equipment, plant construction and also 
28 
supply of credits. In view of the foregoing facts, it is 
obvious that the nature of foreign collaboration in the pub-
lic sector in India is not different from that of the private 
sector. Similar to the private sector, the public sector has 
also not been successful in securing better terms and condi-
tions for the transfer of foreign technology, and thus promote 
the objective of self reliance. 
The present policy on foreign capital and collabora-
tion, therefore, needs a fresh review. Keeping in view the 
present state of the country's industrial and technical advance 
and the national priorities, the policy needs to be modified 
in such a way as to reduce, if not eliminate, the technologi-
cal dependence. In this context, possibilities should be ex-
plored for horizontal transfer of technology from one under-
taking to another. In view of the fact that technology trans-
fer has to be on mutuality of needs of the supplying and reci-
pient undertakings and can not be made compulsory or dictated 
by the Government, it is advisable to stipulate that if tech-
nology is available with any public sector undertaking there 
should be only a horizontal transfer of such technology to a 
private enterprise and that no import of technology on repe-
titive basis will be allowed. In addition, with a view to 
minimise the technological dependence, adequate research and 
development activities should be encouraged at national level 
so as to keep pace with the rapidly changing international 
technological advancements, 
28. Reserve Bank of India Bulletin, June, 1974, p. cit,, p.130. 
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CONCLUSION 
A final conclusion on whether the benefits of foreign 
collaboration in the development of energy projects in India 
outweigh its costs can not be reached solely in quantitative 
terms. Although the direct benefits and costs may be capable 
of quantitative assessment, it is impossible to measure all 
the indirect benefits and costs. Qualitative considerations 
must, therefore, enter into any final judgement on the contri-
bution of foreign capital and technology in the development 
of infrastructure like power, transport and ports in India. 
Clearly, we may avoid the extremes of either over-
rating or underrating the potential contribution of foreign 
collaboration in the development of energy projects in India. 
Undue optimism may come from disregarding the indirect costs 
of overseas investment and the need for complementary domestic 
policies in order to ensure that the external financing actua-
lly becomes an efficient means of capital formation. On the 
other hand, there is little justification for the view that 
since there are direct and indirect costs attached to an in -
flow of foreign capital and technology, it will be better to 
forgo foreign collaboration rather than incur the costs. 
This is to overlook the benefits from foreign investment and 
the likelihood that the benefits exceed the costs. • 
Instead of simply reflecting an attitude of either 
easy optimism or undue scepticism or doubt, the policies under-
taken by the developing country should be more discriminating 
among the various forms and uses of foreign capital by attemp-
ting to minimise the costs of overseas investment and making 
the benefits outweigh the drawbacks as much as possible. To 
gain the greatest possible contribution from foreign capital, 
a development programme should incorporate policies that will 
stimulate a large and more stable inflow of foreign capital. 
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attract foreign investment in its most desired form, and 
achieve the most effective utilisation of international 
financing. Although specific policies in respect of foreign 
collabotation and capital can not be formulated here without 
detailed factual studies of the particular conditions in each 
economic sector, we can atleast recognise some of the major 
considerations that may shape these policies, 
If foreign capital does not compete with domestic 
investment and the country adopts other measures to reduce the 
cost of foreign capital. India as a developing country can 
undertake a more extensive development programme when a large 
volume of foreign investment adds to its available market 
supplies, India can further stimulate foreign investment by 
adopting policies like tax benefits, restraining inflation-, 
providing adequate public overhead facilities and removing 
foreign exchange controls and quantitative restrictions. 
Besides considering the volume of foreign investment, 
India should also be concerned with receiving foreign capital 
in its most desired forms. What are the "most desired forms" 
depends on an assessment of the relative advantages and dis-
advantages of the various forms of foreign investment — n o t 
only in the narrow context of debt-servicing, but more broadly 
in terms of the various effects on the country's entire socio-
economic development programme. Suitable institutional and 
legal arrnagements may then be designed to encourage the best 
29 
combination of different types of foreign investment. In 
formulating its investment policy, India should go beyond the 
traditional forms of foreign investment and consider the 
29. For a thorough consideration of the institutional and legal arrangements 
to encourage foreign investments, reference may be made to W.G. Fried-
mann and Georg Kalmanoff, eds., Joint International Business Ventures, 
Columbia University Press, 1961; W.G. Friedmann and R.C. Pugh, eds,. 
Legal Aspects of Foreign Investment, Little Brown and Co., 1959. 
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potentialities of newer kinds, such as joint international 
business ventures and management contracts for private invest-
ment, and possible approaches for transnational corporations 
in providing public investment. A 'partnership' arrangement 
in which private foreign capital is associated with local 
private or public capital is an specially promising device 
for encouraging and protecting private international invest-
ment and for stimulating local private investment. Special 
attention should also be given to the particular combination 
of public and private borrowing to ensure that the two sources 
of financing are complementary rather than competitive. 
While the volume of capital imports is influential in 
maintaining a higher level of national expenditure, the alloca-
tion of the foreign capital is decisive in determining whether 
it contributes as much as possible to raising the growth potan-
tiality of India. To achieve the most effective utilisation 
of foreign investment, the national regulation of foreign 
capital must be undertaken in terms of the country's entire 
development programme - not simply on the basis of single 
investment projects. A programme approach, not a project 
approach, must determine the criteria for productive use of 
foreign capital. In this context, the use of foreign resour-
ces for the development of economic infrastructure in general 
and the development of energy projects in particular, is not. 
only productive for the overall economic development of the 
country but also an inescapable precondition in this regard. 
In the final appraisal^ all policy considerations 
must be centred on the dictum that "capital is made at home".^° 
and the basic principle that "the productivity of investment, 
30, Rosenstein-Rodan, P.N.: International Aid for Underdeveloped Countries, 
1961, pp. 107-8. 
174 
within a single nation, is largely a matter of its external envi-
ronment; it has a connection, which is usually a close connection, 
with the gains from trade". Since the effective utilisation of 
foreign resources is highly dependent on the recipient country's 
ability and willingness to adopt complementary domestic policies, 
there can be no simple equivalence between the amount of the 
foreign investments with the country and its rate of development. 
Although the use of foreign capital in the initial stages of the 
country's entire development programmes is beneficial, but over 
the long run, development can not be sustained with the use of 
foreign resources. Keeping in view the state of India's economic 
development at the advent of independence, low level of .domestic 
savings and technical advance, tapping of external resources to 
sustain the process of development became inevitable, rather a 
force to reckon with. Since, by and large, the development of 
economic infrastructure is the State responsibility which calls 
for huge capital investment and is a pre-condition for accelera-
ting the growth process in a capital scarce economy like India, 
the participation of foreign resources in this respect becomes 
much desirable on a whole aray of reasons. So far as the forms 
in which foreign financial, technical and managerial resources 
can participate in this laudable task of structuring the infra-
structural facilities in India is concerned, it is understand-
able that an overwhelming inflow of foreign resources has been 
on government-to-government basis, although private foreign in-
vestments have also contributed in the development of power and 
petroleum industries in India. In the pages that follow, a 
detailed discussion on the contribution of 'official' and 
'private' foreign resources in the development of energy resour-
ces in India has been made. 
31. Nurkse, Rangar 5 Problems of Capital Formation in Underdeveloped Countries, 
Basil Blackwell, 1953, p. 131; as quoted by Gerald M.Mier in his Interna-
tional Trade and Development, op. cit,, p, 114. 
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CHAPTER - 5 
FOREIGN COLLABORATION AND DEVELOPMENT OF ENERGY PROJECTS 
IN INDIA 
The development of the Indian economy in the post 
independence period took place in a particular international 
background and a national environment evolved over centuries. 
Given the Socio-economic and political situation in the coun-
try and the pattern of development, the demand for foreign 
resources was naturally unlimited. Export earnings were 
found alarmingly inadequate to undertake any considerable 
development programme in respect of basic economic infras-
tructure, including the energy sector. In-flow of foreign 
resources was, therefore, necessitated for putting the country 
on the tracks of economic development. 
As discussed in the preceeding chapter the develop-
ment of economic infrastructure requiring huge investments 
and longer gestation period is the pre-requisite for indust-
rialisation and economic development of the newly developing 
economies like India. Power and fuel being an important in-
gredient of economic infrastructure and a pre-condition for 
the accelerated pace of economic development, needs huge capi-
tal investments in the initial years, which private institu-
tions/enterprises are not willing to undertake on account of 
non-availability of adequate funds and the non-fulfilment of 
their profit seeking motives. In the context of labour-in-
tensive, capital-scarce, technologically deficient and indus-
trially underdeveloped Indian economy, it was conceived by 
Indian leaders even before the independence that economic 
development can not be achieved without resorting to foreign 
technical and financial resources for the installation of in-
frastructural projects in the country as a basic foundation 
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towards the accelerated economic development. Hence a study 
of the role of foreign collaboration in the development of 
energy projects in India is of considerable importance. This 
chapter attempts to analyse the country-wise technical and 
financial collaboration towards the development of coal, pet-
roleum and power projects in India. The main objective of 
the chapter is to pin-point the terms and conditions of 
foreign participation in the development of energy projects 
as also to assess their contribution in this respect. For 
the sake of convenience the related collaborating countries 
and institutions have been grouped under four heads, viz., 
(i) the USA and Uest European countries, (ii) USSR and 
other East European countries, (iii) Other Countries and 
(iv) International Agencies. 
( i ) THE USA AND WEST EUROPEAN COUNTRIES 
AMERICAN COLLABORATION IN THE DEVELOPMENT OF 
POWER PROJECTS IN INDIA 
The United States of America has played a pivotal 
role in the development of basic economic infrastructure in 
India, inclusive of energy projects. The bulk of industria-
lisation and overall economic development of any country 
largely hinges upon the adequate availability of electric 
power and fuels. The US, besides meeting the local costs, 
has generously provided India with the foreign exchange 
assistance for financing the imports of power generating 
equipments for a number of power projects being undertaken 
by the Government during the Second and Third plans. Thus, 
in the initial stages of our development the United States 
of America has substantially contributed towards laying and 
strengthening the foundations for a smooth economic develop-
ment of the country in future. 
177 
While financial help for the development of power 
projects in India was made available by the United States 
through the Development Loan Fund (DLF) and its successor 
the Agency for International Development (AID) the US Public 
Law 480 (PL-480), and the US Export Import Bank, technical 
assistance was channelled through the U.S. Technical Coopera-
tion Mission. Before Proceeding to analyse the Indo-US 
collaboration in the development of energy projects in India, 
it is pertinent to highlight the specific features of the 
US financial and technical collaboration in this respect. 
The American loans channelled through the Develop-
ment Loans Fund for the development of different power pro-
jects in India upto 1961 were normally repayable in rupees, 
and the rate of interest has been uniformally 3% per cent 
per annum. The Loans extended by the American DLF upto 
1961 were repayable over 20 years, including a grace period 
of one year. In 1961, the-US Development Loan Fund was 
replaced by the Agency for International Development, the 
loans of which were repayable in dollars. The loans provi-
ded by the US Government to India through the AID for the 
development of power projects were on softer terms. The 
AID loans, which were repayable over a period of 40 years 
with a grace period of 10 years, during which no pajmient of 
principal was required, carried a credit fee of 3/4 per cent 
per annum during the grace period and 3 per cent per annum 
during the maturity period. 
Since 1955, considerable financial assistance was 
extended by the US to India under the P,L. 480 Commodity 
1. Vyas, M.R, (ed); Survey of Indo-Foreign Collaboration, op.cit., p.83. 
2. Venkataraman, K.; Power Development in India, op.cit., p.139. 
3. Sharma, R.K.; Foreign Aid to India, op.cit., p.42. 
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Agreements for financing the local costs of the Indo-US power 
projects. Till it was ended in 1971, rupee loans under the 
sale proceeds of the PL 480 Commodity Agreements were partly 
repayable in rupees and partly in dollars over a period of 
31 years beginning 10 years after the deliveries of the 
agricultural commodities are made by the US to I n d i a . T h e 
terms of loans made available to India under the PL-480 
programme have varied from time to time. However, it can 
be broadly said that from 1968 onwards, the rate of interest 
was 2% per cent or less. Besides financing the development 
of power projects, over Rs . 1,000 million have been given by 
the US under this head for rural electrification programmes 
in India. ^  
Loans from the US Export Import Bank have also been 
utilised for financing the imports of power generating equip-
ment and related spares from the United States of America. 
A total amount of Rs. 20.5 million (Rs. 32.25 million at 
post-devaluation rate of exchange) out of the two credits 
of the American Export Import Bank valued at Rs. 714.3 mill-
ion and Rs. 238.1 million, were utilised towards financing 
the import of electricity generating equipment from the USA? 
The loans were repayable in dollars over a period in 20-23 
semi-annual instalments commencing after an initial period 
p of moratorium extending upto 5 years. The US Exim Bank 
9 loans had an interest rate of 5^/4 per cent per annum. 
4. Eastern Economist, Budget Niamber 1975, New Delhi, March 7, 1975, 
p.589, 
5. Venkataraman, K.; Power Development in India, op.cit., p.140. 
6. Ibid. p.140. 
7. Gupta, J.N. and Others (ed,): Directory of Foreign Collaboration in 
India, Vol.II, Section 4, New Delhi, 1975, op. cit. , p.91. 
8. Eastern Economist, New Delhi, March 7, 1975, p.589. 
9. Sharma, R.K,: Foreign Aid to India, op. cit., p. 42. 
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Going beyond the highlights on the terms and condi-
tions of the US loans channelled through different agencies, 
we now proceed to discuss the role of the United States of 
America in the development of energy projects in India. An 
over whelming portion of the U.S. foreign exchange assis-
tance for financing different power projects was channelled 
through the US Development Loan Fund (DLF) and by its Succes-
sor the Agency for International Development (AID). Table 
5.1 displays a summarised chronological view of the American 
assistance extended through the DLF/AID for the development 
of power projects in India. Column 1 shows the date and 
year of agreement, Column 2 indicates the names of different 
project financed by these loans, column 3 shows the location 
of the projects, column 4 demonstrates the installed power 
generating capacity of individual power project, column 6 
shows the amount of loans in dollars and in rupees, and 
column 7 depicts the terms of loan. 
It can be seen in table 5.1 that the total foreign 
exchange assistance valued at Rs. 2020 million were extended 
by the U.S. Government for financing as many as 17 power pro-
jects in the States of Karnataka, Gujarat, Bihar, West Bengal, 
Uttar Pradesh, Orissa, Maharashtra, Madhya Pradesh, Andhra 
Pradesh and Himachal Pradesh. Obviously, the growth in ins-
talled power generating capacity with the coming up of the 
power projects shown in this table, has directly contributed 
to the industrial as well as agricultural development of the 
related States. The terms of the US loans have remained 
uniform for all loans extended upto 1961. Untill June 1961, 
when the DLF was replaced by the USAID, the interest rate 
on the U,S, loans has uniformly remained at 3% per cent per 
annum with a repayment period of 20 years, inclusive of a 
grace period of one year. Since 1962, credits for povjer 
projects were chanalised through the Agency for International 
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Development on softer terms, viz., credit fee of 3/4 per 
cent per annum during the grace period and 3/4 to 2% per 
cent per annum during the maturity period. From 1962 on-
wards the loans extended by the AID for power projects 
were repayable over a period of 40 years, including a grace 
period of 10 years, during which no payments of principal 
was required, The United States, thus, has played a very 
significant role by providing the much needed foreign ex-
change assistance for the development of a number of pro-
jects in different parts of the country and has strengthe-
ned the country.'s capabilities for speedier industrialisa-
tion and economic development. 
Until the U.S. economic assistance to India came-
to an end in June 1973, more due to political reasons than 
economic preferences, the United States extended foreign 
exchange assistance totalling $ 474.2 million (Rs, 3556.5 
million) for the development of power projects in India. 
In addition, the U.S. Government has also extended loans 
and grants valued at Rs, 3,460 million for financing the 
rupee cost of power projects out of the sale proceeds of the 
U.S. agricultural commodities supplied to India under PL-
480. ^ ^ As many as thirty power projects in India were set-
up with technical and financial collaboration of the United 
States of America. Some of these projects were financed by 
the United States both in dollars and Indian currency cover-
ing either their entire cost or the major part of it. Other 
power projects have been assisted by dollar credits extended 
by the United States of America for financing the imports of 
power generating, transmission and distributing equipments 
10. Gupta, J.N. and Others (ed,); Directory of Foreign Collaboration in 
India, Vol.II, Part 4, New Delhi, 1975, op.cit., p.91. 
11. Gupta, J.N. and Others (ed,): Directory of Foreign Collaboration in 
I n d i a / Vol,II, Part 4, op, cit., p.91. 
182 
from American. The U.S. financial and technical assistance 
for the rest of the American collaborated power projects has 
been largely in the form of loans and grants in rupees deri-
ved from the sale of agricultural commodities supplied to 
India under the U,S. Public Law 480 programme, also known as 
the'U.S. Food for Peace Programme'. Table 5.2 and Table 5.3 
display the U.S. financed power project in India. While 
table 5.2 shows power projects equipped with American finan-
ced machinery acquired in India or abroad, table 5.3 focuses 
on projects financed with the U.S. rupee funds or equipped 
with the U.S. financed power equipment. 
It is evident from table 5.2 and table 5.3 that the 
United States held lion's share in providing foreign exchange 
t:otalling 474.2 million dollars (Rs. 3556.5 million) for 
financing the imports of power generating equipments for as 
many as 30 power projects in India. In addition to foreign 
exchange loans, the USA also extended rupee loans for finan-
cing the local costs of these projects. It was, however, 
estimated that the U,S. Government supplied the related 
power equipment and technical services to India at inflated 
prices, but such estimates were not backed by proofs, Fur-
ther, it was judged that local currency loans from the sale 
of U,S, agricultural commodities were responsible for agg-
ravating the inflationary pressure in the country. Never-
theless, it holds true that the U.S, Government has subs-
tantially contributed India towards laying the foundations 
for its economic development, 
In short, from the details of the American financed 
power projects in India as displayed in table 5.2 and table 
5.3, the following facts are evident :-
- The magnitute of U,S. assistance for the develop-
ment of power project in India has been foremost in compari-
son to any other developed country, including the USSR. 
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- Besides providing foreign exchange requirements 
of power projects, the USA has also financed the power pro-
jects in terms of rupee costs to the extent of Rs. 3460 
millions. Again,the only country which has supported the 
indigeneous costs of power development in India happens to 
be the United States of America. 
- As many as 30 power projects with installed capa-
city of 7584 million KW, constituting over 36 per cent of 
the all India installed power generating capacity, were brou-
ght up with American collaboration, Here again,the U.S. tops 
among other countries who have collaborated in the develop-
ment of power projects in India. 
- Source-wise distribution of the U.S. collabora-
ted power projects shows that America has collaborated in 
the development of nuclear, thermal and hydro-electric power 
projects. Of the 30 US financed power projects, thermal 
power projects comprised 15, hydro-electric power projects 
numbered 14 and there was one nuclear power project. Thus 
the US has significantly helped in the development of power 
projects based on various sources of energy. 
- Besides financing power projects, thfe US has also 
remained an important supplier of electric equipment, appa-
ratus and appliances needed for the installation and mainte-
nance of power projects in India, 
- In addition, the US has also provided technical 
assistance and supervision in the installation of power pro-
jects finance by America. 
In view of the straining balance of payments position 
of India and her mammoth power development programme, a riumber 
of American firms have entered into collaboration with Indian 
186 
firms both public and private for the manufacture of power 
generation equipment. For example, M/s Combustion Enginee-
ring Inc. of United States, M/s Air Preheater Co. Inc. USA, 
M/s Copes Vulean of U.S,A., M/s International General Elec-
tric Co., U.S.A. and M/s G.E.C., New York, U.S.A. have tech-
nical collaborations with Bharat Heavy Electricals Limited, 
a public sector undertaking and are active in the manufacture 
12 
of power generation and transmission equipment in India. 
In addition, a number of US collaborated firms are engaged in 
the manufacture of equipment for generation, transmission 
and distribution of electricity in India in the Private 
sector. For instance, M/s Westing House Electric Corpora-
tion, U.S.A., M/s International General Electric Co., U.S.A., 
M/s General Electric Co. New York U.S.A., M/s Gould Inc., 
U.S.A., M/s Federal Pacific Electric Co., U.S.A., M/s Cutler 
Hammer Inc, U.S.A. and M/s Union Carbide International F.H.P. 
Motors are actively engaged in the manufacture of power gene-
ration and transmission equipments in India^^. A number of 
other' American collaborated firms in the private sector are 
facilitating the distribution of electricity in tne country 
mainly through their production of electrical cables, wires, 
and other related products. 
American private investments have also played an 
important role in the development of oil industry in India. 
Under an agreement signed on April 27, 1963 between the 
Government of India and the Phillips Petroleum Co. of the 
U.S.A., the Cochin Refineries Ltd. with a capacity of 25 
lakh tonnes of crude per annum was set up in 1966. ^ ^ This 
12. GOl, DGTD, Ministry of Industry j Handbook of Foreign Collaborations, 
1980, pp. 45-57. 
13. Ibid, pp. 47-49. 
14. The Hind, Madras, May 8, 1963, p.71, 
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is a Joint Sector refinary in which the Government of India 
holds majority shares (52.83 per cent) followed by the 
Phillips Petroleum Co. of the U.S.A. (26.43 per cent) 
Besides providing technical know-how, the Phillips Petroleum 
Co. of the U.S.A. also provided initial foreign exchange for 
financing the construction of this refinary, and in return, 
were guaranteed the right of nominating the managing direc-
tor for 10 years or until the foreign exchange debt was re-
paid. The Pillips acted (and continue to act) as import 
agents and provided technical assistance, being paid for their 
services. Subsequently, the refining capacity of Cochin 
Refineries Ltd. was increased to 33 lakh tonnes of crued oil 
per annum. 
In November 1965 another agreement was signed between 
the Government of India and the American International Oil Co. 
(Amoco) and the National Iranian Oil Company for the establi-
shment of a refinary at Manali near Madras Each of the 
two foreign collaborators extended $ 11.16 (Rs. 87.7 million) 
towards the construction of this refinary. The refining 
capacity of the Madras Refinaries Ltd. is 28 lakh tonnes of 18 crude per annum and started production in 1969. 
In addition to the above two oil refinaries in Joint 
Sector, two other oil refinaries were established at Trombay 
15. Ministry of Information and Broadcasting, Government of India,India-
1983, New Delhi, 1983, p.315. 
16. See for full text of agreement. Formation Agreement between Government 
of India and National Iranian Oil Co. and Amoco India Incorporated of 
the U.S.A. for Establishment of an Oil Refinary at Madras- November 18, 
1965, Government of India, Ministry of Petroleum & Chemicals, Printed 
in India by the G.O.I.Press, Minto Road, New Delhi, 1966. 
17. Eldridge, P.J., the Politics of Foreign Aid in India, Delhi, Vikas 
Publications, 1969, P.124. 
18. G.O.I., Ministry of Information and Broadcasting, India 1975, New Delhi, 
1975, p. 245. 
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and Vishakhapatnam by the multinational corporations of the 
U.S.A. in the private sector. Under an agreement signed with 
ESSO (formerly Stan Vac) on November 30, 1951, the Esso Re-
finary with a capacity of 28 lakh tonnes of crude per annum was 
was set up at Trombay in 1954.^^ Likewis e, under an agreement 
signed with Caltex Ltd., a Subsidiary of standard of Califor-
nia and Taxas Oil, in March 1953,Caltex Oil Refinary (India) 
Ltd. with a capacity of 16 lakh tonnes of crude per annum was 
established at Vizagapatnam (Andhra Pradesh) in 1957.^° Both 
these private sector refinaries were taken over by the Govern-
21 
ment of India in 1976 . The refinaries were nationalised 
primarily because the Government of India's policy towards 
establishing complete hold over the petroleum industry, and 
partly due to their malpractices with regard to the pricing 22 of oil and oil products. 
While the foregoing analysis suggests that America 
has substantially supported the development of energy projects 
in India during the early years since the country embarked 
upon planned economic development, when neither we had achie-
ved industrial and technological advance nor we possessed 
adequate resources to undertake such gigantic programmes 
essential for the future growth of the economy, the American 
assistance has been severely criticised on grounds of its 
19. Mehta, Balraj; India and the World Oil Crises, New Delhi, Sterling 
Publishers Pvt. Ltd. 1974, pp.35 and 142. 
20. For full text of this agreement see, Establishment of Oil Refinaries 
in India - Text of Agreement with the Oil companies. Ministry of 
Production, G.O.I., New Delhi, 1956. 
21. India 1983, op. cit., p. 313. 
22. Enquiries by Government Committees established that India was obliged 
to pay even in the late sixties at least ten per cent more on the com-
panies in scarce foreign exchange than would be the case if Supplies 
were to be obtained as a free purchase in the international market. 
(See, Balraj Mehta, India and the World Oil Crisis, op. cit., p.51). 
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being 'conservative in character', 'Project-tied', 'Hard-
loans,' 'repayable in foreign c u r r e n c y W h a t e v e r may 
be the grounds for criticising the American economic colla-
boration, most of which obviously seem to be politically 
motivated and administratively frustrated, it can not be 
denied that India has gained much in terms of economic-in-
frastructure for the sustained future progress of the coun-
try from the US assistance. 
CANADIAN COLLABORATION IN ENERGY PROJECTS 
Canada has been an important Western Collaborator 
in the development of energy projects in India. One of the 
outstanding features of Canadian assistance has been its 
generous economic and technical collaboration in basic areas 
of our economic efforts, including energy sector. Canada 
not only provided capital and technical assistance to India 
for strengthening the energy base of the economy for its 
future economic progress but also extended training facili-
ties to Indian personnel responsible for operating the Cana-
dian collaborated power projects. Since 1955, when Canada 
participated in the construction of a hydro-electric power 
station in India, over 1100 Indian engineers have received 
training in Canada and more than 200 Canadians have worked 
in India on different projects in various parts of the coun-
try. ^ ^ 
At the outset, it is pertinent to mention that be-
sides providing the necessary technical know-how, Canada 
23. Sharma, R.K.: Foreign Aid to India, op. cit., pp. 41-45 and "American 
Aid to India," Socialist India, August 5, 1972, p, 13. 
24. Eastern Economist, 'CANADA - A special Supplement', Volume 57, No. 24 
New Delhi, November 10, 1971, p.61. 
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has also financed the development of power and petroleum pro-
jects in India in the form of grants, counterpart funds, and 
loans. While grants were provided under the Colombo Plan 
since its inception in 1951, 'Counterpart funds' were made 
available out of the sale proceeds of Canadian goods and 
Commodities in India. Although medium term credits provi-
ded by the Export Credit and Insurance Corporation (ECIC) 
during 1960's for the purchase of power generators and elec-
trical equipment from Canada were "source-tied' and 'hard' 
credits, yet an overwhelming portion of Canadian assistance 
was made available to India for power and petroleum projects 
in the form of long-term development loans channelised through 
the Canadian International Development Agency (CIDA) on much 
softer terms than other Western countries and the USSR. While 
the ECIC credits carried an interest of 6 per cent per annum 
and were repayable over 20 years, the CIDA loans were interest 
free and repayable over a period of 50 years, with no repay-
ment during the first 10 years of the concerned loan. 
Canadian collaboration in power projects dates back 
to 1955 when Canada offered technical know-how and financial 
assistance for the construction of Mayurakshi Hydro-Electric 
Power Project in district Birbhum of West Bengal, Besides 
providing technical and engineering services for the construc-
tion of this power-cum-irrigation project, Canada also contri-
buted $ 2.3 million (Rs. 16 million) grant for the purchase 
of power equipment from Canada, and also made available to 
India Rs.67 million ($ 15 million) as counterpart funds to 
25 
meet the construction costs of the project within the country. 
The Canadian collaborated power project of 4,000 KW. capacity 
supplies energy to cottage and small scale industries in West 
Bengal and Bihar. The construction of Mayurakshi Hydro-elec-
tric power project, besides controlling the disasters arising^ 
25. Eastern Economist, New Delhi, CANADA - A special Supplement, Vol.57 
No.24, November 10, 1971, p.61. 
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out of floods, has facilitated irrigation of 610 thousand 
acres of farm land in West Bengal and Bihar. ^ ^ 
In accordance with the Government of India's efforts 
towards raising the standards of living of hill-people in 
India's north-east region, Canada provided a grant" of $ 1.6 
million (Rs. 11 million) for financing the imports of elect-
rical equipment, engineering services and the training of 
technical personnel in Canada in respect of Umtru Hydro-Elec-
27 
trie power project of 11,200 in Meghalaya. This project 
was financed by Canada under the Colombo Plan. The Montreal 
Engineering Company Limited, an internationally Known Canadian 
enterprise, provided consultancy services for the Umtra hydro-
electric project since its construction began in 1955 till its 28 
completion in 1968. The rproject is located in the united 
Kashi and Jaintia Hills district and supplies energy to a 
fruit canning and preserving industry, a beverages factory as 
well as provides irrigation to agricultural farms in Meghalaya. 
The first two Canadian collaborated hydro-electric 
power and irrigation projects were small by comparison with 
the mighty kundah Hydro-electric Power Project with five power 
29 
stations of an aggregate capacity of 425 thousand kilowatt 
in the district of Nilgris of Tamil Nadu, the biggest Canadian 
undertaking of its kind outside Canada, until Canadian engi-
neers tackled the construction of Iddiki Hydro-electric power 
26. Ibid, p, 61. 
27. Eastern Economist, New Delhi, Vol. 57, No. 24, November 10, 1971, 
p. 61. 
28. Ibid, p. 37, 
29. GDI, Ministry of Information and Broadcasting.-: India - 1976: 
A Reference Annual, New Delhi, 1976, p.224. 
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in Kerala. Kundah Hydro-electric povjer project in Kerala, 
Kundah Hydro-electric power project is located on the eastern 
side of the Nilgiri Hills^ an^^upplies power to the industrial 
economy of Tamil Nadu. Canada provided both technical as well 
as financial assistance for the construction of the project. 
The Montreal Engineering Company Limited, a world renouned 
Canadian enterprise, made feasibility report in 1955 on the 
Kundah Hydro-electric project of the then Madras State Elect-
ricity B o a r d . T h e company continued its consultancy for 
the construction of all the five stages of this project, which 
was completed in 1964. Canada extended a grant of 43 million 
dollars (Rs. 301 million) to India for financing the imports 
of technical and engineering servic=es as well as generating 
and transmission equipment from Canada ^ ^ grant also cove-
red the training of technical personnel in Canada. In addi-
tion to the above grant, Canada also provided long term loan 
of Rs. 27.6 million to India for financing the import of power 
equipment from Canada for the Kundah hydro-electric power pro-
32 
ject vide an agreement signed on August 9, 1973. This loan 
was extended on very soft terms, bearing a marginal rate of 
interest of 3/47o and repayable over a period of 50 years.^^ 
Further, Canada provided Rs. 258 million ($ 55.5 million) in 
counterpart f;unds, to be used for financing the purchase of 
indigenous equipment and meeting the local construction costs 
of the Kundah hydro=electric power project,Before completion 
30. Eastern Economist, Delhi cited in fn 
31. Eastern Economist, New Delhi, CANADA- A Special Supplement, op.cit. 
p.61. 
32. RBI, Report on Currency and Finance for 1974-75, Vol. II, Statement, 
93, p. 152. 
33. Eastern Economist, New Delhi, Budget Number 1976, p, 672. 
34. Eastern Economist, CANADA - A special supplement, op. cit., p. 61. 
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of Kundah hydro-electric project in 1964, Tamil Nadu's indus-
trialisation was severely hampered by a power shortage. ^ ^ 
Besides speeding up industrialisation and providing employ-
ment to millions of people in Tamil Nadu and Kerala, Kundah 
Hydro-electric Power Project has also contributed to the inc-
creased agricultural production in these states bv freeing 
thousands of farmers from dependence on monsoons. 
The Idikki Hydro-electric Power Project in the Peri-
yar Valley in Kerala, is another Canadian collaborated three-
stage power project with 780 megawatt capacity. This project 
was the outcome of the Canadian preliminary engineering stu-
dies for harnessing the hydropotential of the chambal river. 
Located in the Western side of Nilgiri Hills in Kerala, it is 
the biggest hydroelectric scheme in South India. .The const-
ruction work on this project started in 1966 and was largely 
financed by Canada. Canada extended two long term development 
loans to India for financing the imports of power generating 
equipment and switch-gears for the stage I and stage II of the 
project in question. The first credit of Rs. 76.3 million ($11.85 
million) and the second credit of Rg.34.7 million were provi-
ded by Canada vide two agreements signed between two countries 
on October 17, 1967 and June 10, 1972,^® Recently, Canada has 
extended a loan worth(Rs. 360,8 million) in February, 1981. 
for the construction of the III stage of this project.^^ These 
loans were free from any interest or service charges and were 
repayable over a period of 50 years with no payments during 
the first ten years. In addition to these loans, Canada 
35. Eastern Economist, CANADA - A special supplement, op. cit., p. 61. 
36. Eastern Economist, New Delhi, March 26, 1976, p. 672 (also see. 
Eastern Economist, March 3, 1967, p. 829), 
37. Eastern Economist, New Delhi, Vol. 77, No. 23, Dec. 4, 1981. p.1103. 
Also see RBI Report on Currency & Finance for 1982-83, Vol.11, op.*'' ' 
cit., p. 158. 
38. Venkataraman, K.: Power Development in India, New Delhi, Wiley Eastern 
Pvt. Ltd., 1972, p. 134. 
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provided a grant of five million dollars (Rs. 37.5 million 
approx.) to India towards engineering and consultancy servi-
ces by Canadians, training of operational personnel in Canada 
and construction equipment.^^ Besides these loans and grants 
Canada, also provided a sum of 43,3 million Canadian dollars 
(Rs. 324.75 million approx,) representing counterpart funds 
(grants out of sale proceeds of Canadian goods in India) for 
financing the construction cost and the purchases of equip-
ment in India. The Iddikki Hydro-electric power project 
is an ideal example of Canadian collaboration with reference 
to other advanced Western Countries. 
With a present installed capacity of 390 thousand 
Kilowatts, Idikki Hydro-electric power project has benefit-
ted Kerala not only in its speedier industrialisation for 
increased emplojn^ient but also irrigates 50,700 hactares of 
agricultural land for increased agricultural production.^^ 
Moreover, this project has helped in improved navaigation 
on the Movattupuzh river and has increased tourist trade in 
Kerala. 
In Rajasthan, two hydro-electric power projects were 
built in collaboration with Canada, Canada extended a credit 
of $ 8 million (Rs, 35.2 million) on December 4, 1963 to 
cover the imports of Canadian power plant and substation 
equipment and engineering services by Canadians towards the 
construction of 172 thousand kilowatt capacity Rana Pratap 
Sagar Hydro-electric power project in Kota district of Rajas-
than."®^ This credit was chanalised through the Export Credit 
39. Eastern Economist, A special supplement on Canada, Nov. 10, 1971, 
p. 44. 
40. Ibid, p.44, 
41. Ibid, p.46. 
42. Eastern Economist, Vol, 41, No, 24, Dec. 13, 1963, p.829. 
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and Insurance Corporation (ECIC), which is owned by the 
Government of Canada. This export-credit was made available 
to India at 6 per cent interest per annum and was repayable 
over a period of 20 years, starting four years after it was 
made."^^ Montreal Engineering Company Ltd., of Canada was 
engaged as consultants for the selection and purchase of equip-
ment for the Rana Pratap Hydro-electric Project. 
For the construction of Jawahar Sagar Hydro-electric 
power project (erstwhile called Kota Hydro-electric Power Pro-
ject) with an installed generating capacity of 99,000 Kilo-
watts, Canada provided another export credit of $ 5.6 million 
dollars (Rs. 24.7 million) to India under an agreement signed 
on February 18, 1965.'^^ This credit was provided by the Export 
credit Insurance Corporation of Canada at 6 per cent interest 
per annum repayable over 20 years, starting four years after 
it was made.'^ '^ The amount under this credit was used for the 
purchase of hydro-generators and related electrical equipment 
as well as engineering services from Canada towards the cons-
truction of Jawahar Sagar Hydro-electric power project in 
Kota/Bundi district, the Rana Pratap Sagar and the Jawahar 
Sagar Hydro-electric power projects supported the industrial 
and agricultural requirements of power in Rajasthan. These 
two hydro-electric power projects have assisted Rajasthan har-
ness its hydro-electric potential in order to supplement the 
pace of industrialisation in the state. 
In view of uneven rainfall constituting a major limi-
tation on Rajasthan hydro power resources, the Government of 
43^ Eastern Economist, Vol. 41, No. 24, Dec. 13, 1963, p. 829, see also 
Venkataraman, K.; Power Development in India, op.cit., p. 134. 
44. Eastern Economist, CANADA - A special supplement, op.cit., p.37. 
45. Eastern Economist, CANADA - A special supplement, Nov. 10, 1971, p.61. 
46. Ibid, p. 37. 
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India decided to set up its second nuclear power project com-
prising of two atomic reactors of 220 thousand kilowatt each 
on the shore of Rana Pratap Sagar, near Kota in Raj asthan. 
Canada again came forward to collaborate with India in the 
construction of this mighty project with an installed genera-
ting capacity of 440,000 kilowatt providing India with nuclear 
technical know-how and equipment for this project. Montreal 
Engineering Company Ltd. of Canada provided consultancy ser-
vices for the Rajasthan Atomic Power Project. The company 
with high engineering capabilities, was entrusted with the 
responsibility of designing, construction and supervision of 
the entire project. The company has contributed a lot to 
India towards the construction of new atomic power projects 
in the country. It was this Canadian enterprise which alarmed 
India against the dependence on imported enriched uranium and 
advised for the installation of natural uranium fuel]ed heavy 
water moderated and cooled reactors at the Rajasthan Atomic 
Power Project. The nuclear reactors form part of a major 
venture in Indo-Canadian Collaboration, which also includes 
the Canada-India Reactor at the Bhabha Atomic Research Centre, 
Trombay, For financing the import of capital equipment and 
engineering services from Canada towards the construction of 
Unit-I, a credit of $ 45.5 million (Rs. 319 million) was chan-
nelised by Canada through the Export Credit and Insurance 
Corporation.'^^ For the construction of Unit II of this project 
second credit of $ 38.5 million (Rs. 270 million) was made avai-
lable by Canada through the ECIC for financing equipment and 
48 
technical services from Canada, Both the above two credits 
at 6 per cent interest per annum were repayable over a period 
of 20 years with 4 years grace, Out of the total amount of 
47. Eastern Economist, CANADA - A special supplement, op. cit. , p. 61. 
48. Eastern Economist, New Delhi, Vol. 48, No. 10, March 10, 1967, 
p.49. 
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Rs. 589 million under the above mentioned Canadian Credits, 
Rs. 499.6 million were utilised by India towards the const-
4 9 
ruction of the Rajasthan Atomic Power Proje ct."^ ' In addition 
to the source-tied export credits as detailed above, Canada 
also provided a sum of Rs. 207 million ($ 29.6 million) by 
way of counterpart funds to India to meet the local costs of 
this p r o j e c t , T h e two units of the Rajasthan Atomic Power 
Project were estimated at Rs. 126 crores Of this Canada 
contributed Rs. 70.66 crores or over 56 per cent of the cost 
of this project. 
On simular terms and conditions cited above, Canada 
made available to India through tbe Canadian International 
Development Agency (CIDA) a loan valued at Rs. 208.1 million 
for financing the development of power projects under const-
52 
ruction in India. A peculear feature of this loan is that 
it is not tied to a particular power project, and so it is 
at the option of India to use it for the development of power 
projects being taken up on priority basis. 
In the field of nuclear research, Canada's major 
contribution is the 40 MW Canada-India Reactor (CIRUS) at 
53 
the Bhabha Atomic Research Centre, Trombay . This is one 
of the two experimental nuclear reactors presently in opera-
tion at Trombay, the other being of one megawatt. The Cana-
dian collaborated experimental reactor has been used for the 
49.RBI Report on Currency and Finance for 1974-75, Vol.11, op.cit., p.152. 
50. Eastern Economist, New Delhi, Vol. 57, No. 24, November 10, 1971,p.61. 
51. Eastern Economist, New Delhi, Vol.56, No.23, June 4, 1971, p.981. 
52. RBI Report on Currency & Finance for 1982-83, Vol.II,op. cit., p.158. 
53. See, INDIA - 1983, Publications Division, Ministry of Information and 
Broadcasting, Govt, of India, New Delhi, 1983, p.80. 
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development of nuclear fuels since it went into operation in 
1960. Canada was responsible for the design and supply of 
this reactor including the containment shell and principal 
ancillary equipment. Engineers from the Atomic Energy of 
Canada Limited supervised the erection of this reactor.^^ 
The CIRUS uses natural uranium moderated with heavy water and 
and cooled by ordinary fresh water. This experimental reac-
tor has helped the Department of Atomic energy to develop two 
235 Ml-J nuclear reactors for the Madras Atomic Power Project 
at Kalpakkam near Madras, and two 235 MW nuclear reactors for 
the Narora Nuclear Power Project near Aligarh in the Western 
Part of Uttar Pradesh ^^ Both the new atomic power projects 
would be based on natural uranium available in India. The 
above mentioned Canadian Collaborated experimental nuclear 
reactor has contributed tremendously in the development of 
nuclear fuels and cooling systems for power reactors in 
India. Canada's contribution towards the erection of this 
nuclear reactor at Trombay was $ 10.8 million (Rs. 77 million) 
grant and counterpart- funds of Rs. 58 million ($ 13 million) ^ ^ 
Further, Canada also collaborated towards the estab-
lishment of a consultancy enterprise for nuclear power pro-
jects in India, Montreal Engineering International Limited 
(MEIL) incorporated in India In 1967, is an Indian Company 
with a majority Indian holding and a participation by Mont-
real Engineering Company Limited (MECL) of Canada. The 
Indian company is a consultancy for nuclear power projects of 
of the Department of Atomic Energy (DAE) of the Government 
54, Eastern Economist, New Delhi,'Vol,57, No. 4, New Delhi, 1983, p.80. 
55, India - 1983, op. cit,, p,81, 
56. GDI., Ministry of Information and Broadcasting : India-1983, op.cit., 
p. 81 
57. Eastern Economist, CANADA - A special supplement, op. cit., p.63. 
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of India, and provided engineering services for the Rajas-
than and the Madras Atomic Power Projects as well as for 
the Heavy water projects. Presently this Canadian collabo-
rated company is providing engineering services for the Narora 
Atomic Power Project near Aligarh in Uttar Pradesh. 
In the field of oil prospecting and extraction too, 
Canada has rendered valuable assistance to India. In 1970 
Canadians made an aeromagnetic petroleum survey over Western 
Rajasthan, Uttar Pradesh and Bihar and provided a grant of 
$ 1.2 million (Rs, 84 lakh) under the Colombo Plan for pur-
chase of oil equipment to assist the ONGC exploration pro-
gramme?® In 1969, Canada provided $ 2 million (Rs. 14 million) 
development loan to the ONGC for oil-well casting for the 
ONGC's deep-drilling in Bihar Between 1971-1981, Canada 
extended interest-free development loans to the Oil and Natu-
ral Gas Commission (ONGC) totalling to $ 75 million (Rs.552.2 
million) for the imports of oil and gas equipment from Canada 
as well as related technical services 
The above mentioned development loan for the purchase 
of Canadian oil and natural gas exploration and development 
equipment as well as technical services were extended by the 
Canadian International Development Agency (CIDA) with no 
interest or commitment charges and are repayable over 50 years, 
with no repayment during the first 10 years of the borrowings'^ 
The interest free long-term development loans from Canada have 
greatly assisted the Oil and Natural Gas Commission and the 
Oil India Limited to undertake their continuing oil exploration 
58. Eastern Economist, New Delhi, Vol.57, No.24, November 10, 1971, p.63. 
59. Ibid, p.63. 
60. Eastern Economist, Budget Number 1976, March 26, 1976, p.672 and 
Budget Number 1981, March 20, 1981, p.746. 
61. See Eastern Economist, New Delhi, Vol, 75, No.14, July 25, 1980, p.297. 
Also see,RBI Report on Currency and Finance for the year 1982-83, 
Vol.II, op.cit,, p.166 
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and development programmes. With a well established oil and 
gas equipment industry, Canada has supplied a wide range of 
oil exploration and development equipment to India enabling 
the country to undertake an accelerated exploration and ex-
traction of petroleum so as to reduce its dependence on im-
ported oil and oil products which have proved to be a severe 
strain on India's balance of pa3nnents since the outbreak of 
the world oil crisis in 1970 resulting enormous hikes in oil 
prices. Table 5.4 below, demostrates the Canadian Collabora-
ted power projects and its contribution towards the develop-
ment of oil and natural gas in India. 
The above table spotlights the fact that a- generous 
portion of capital assistance for the development of power 
projects came from Canada in the form of outright grants. 
As at the end of 1981, Canada extended Rs. 1150.25 million 
grant for power projects as against a loan assistance of 
Rs. 929.1 million, which means that more than 55 per cent of 
Canadian assistance came to India in the form of grants. It 
is also discernible from table 5.4 that like the USA, Cana-
dian assistance has also undergone great changes. X'Jhile 
during the first two plan periods technical and capital assis-
tance from Canada towards the development of hydro-electric 
power projects came to India mainly in the form of outright 
grants, during the 1960's Canadian assistance for the const-
ruction of power projects in Raj asthan took the form of 
'hard' credits. Since mid-1960's it became more generous 
and softer in terms and conditions than assistance provided 
by the USA and the USSR. As pointed out above, by and large, 
Canadian collaboration has contributed much towards the deve-
lopment of hydro-electric and irrigation projects in India, 
and more specifically, towards the development of indigene-
ously available nuclear fuelled atomic power project. In 
view of its technical advancement in the fields of power and 
•0 
c c 
M 10 
•D 
e 0 
\ o 3 H 
c C U 
10 1> C a) 
0 10 a 
J 10 
K 4J 
u-1 (1) c 
0 a 0) 
4-1 e 
U) H 4J >1 
E - a in 10 
V4 (1) a) a 
a) ^ a) 
E-i o a) i j 
(1) o c IB J-) 10 m (D H (U M a 
m p c ca 
c c ra o 
H H -o •H CO .H C H to s u — 
I ^ 
(U 4-1 U] C 4-1 "O 3 1-1 n O (0 a u au-i 
c n! M U 
C to o 
XI 
ai 
rH 4-1 M 
.-H rH 
10 O o 
4J 10 O 
in ao 
c 10 • 
M o — 
0) r-t 
s: 14 
4-1 4J 
U1 
U4 H 
0 Q 
c; a) 
0 4J 4J 
r4 o 10 
•kJ a) 4J 
10 r-iol 
0 0 
0 l4 4-1 
a. 0 
o o O in o o O O rH o o ^ ro (M o 
10 t • • • 
4-1 rH lO in in 
0 CO rH CO 0^  ro CM 
E-1 in rH 
in in in in in in in n 1-1 iH >1 14 >4 >4 >1 >4 >4 o >4 o o o o o o in in in in rs) rM 1 
^ ^ ^ ^ 
rH —1 h - rH rH 
H H dP oiP typ H H 
2 z y£3 lO 2 2 
o 
o 
o 
o 
in o o 
U") o rs] o 00 in IN o> rn rH 
1 10 C >1 3 H 10 •a 10 rH 10 10 2 c 
s: rH C 10 c 1 tP H 13 10 £ 10 10 4J a) E rH x: 4J x: 14 a H s 10 10 4J m 4-1 (0 a) jc EH 14 in 10 U) 2 in > a; 10 o 10 10 CO m a n 10 n s v u: ^  in 10 « 10 E rH H - a Ct! >1 3 rH T) H >H H 10 x: lo O X H ^ - H ja 10 ja CP 4J cn JC 10 •o 10 S IH M c H 10 fH H 4-1 c 4-1 0 4-1 H a) C H H -a 0 3 0 14 x: CO CQ D 4J 2 M sc m in 
ID VD u-1 
14 14 
0 
H •J 
14 0 a) 14 l4 1 < 
u a) 3 3 4-1 10 01 a r4 3 0 0 1 O 3 0 0 IH 0 o, Qi 0 <u .—, 0 rH EH 
4-1 Oj 14 4-1 rH IH CU 0) 
o • u 0 •o o w a) z> x: > 
a) u u H H aj 1 3 Q; 0 14 a; rH • H 14 14 X n 0 0 M 14 0 Q 
W > l4 44 4-1 0 o. u 10 UH 
1 • 4-1 u o U 14 •0 — 0) in 
0 o O a) a 10 >1 u in c 10 
— aj rH rH D1 X H i4 a) >1 10 0 
•D rH w W 10 E 0 0: 10 0 
W 1 1 02 a) 14 4J 0 4J XI J rH 
S 0 0 0 3 10 o 4-1 0 0 e rH 10 
tt) 0 14 14 a 0 CP ai < 10 H 0 4-1 00 l4 
H n 14 •a -D 10 Q< 10 1"! Q) E l4 C c^  3 
•C 0 T3 4J U5 0 c o; 0 t4 ai rH 4J 
m 1-1 X X 10 o V4 10 4-1 g 10 
-Sd 04 as 4-1 4-1 4J 14 H 14 x: 4J 14 < » a ' 2 
10 o x: u H U 04 14 10 4J u 10 a) 0 l4 
V4 14 3 aj 10 a) O 4J x: V4 in a) OJ 10 iH rH 0 • 
3 a) U n Tl 1-1 M 1-1 10 u 10 a) 10 1-1 -H XI 4-1 tt) 4J 4-1 
3 4-1 0 C 0 H 0 c a) 3 3 r-i 0 0 10 c ?> 0 ^  C 
10 0 e 3 14 •a i4 10 -H 10 0 10 k4 3 x: ai a) a) H aj 
S 0, D Q< ^  Q. M 0, « w 1-) o. o; 04 2 03 0 Q U) 0 S 
rH fN m in vo 00 cr> 0 rH 1 
in o 
r- o 
1/1 o 
CT\ r-4 (N — 
in ~ 
o 'M 
O IT) in ^  
CO 
CO o cn 
201 
•a 
0) 
{ a < 
a 3 
< 01 z z < 
-H - CO 4J ai to 
H 
E 
c 
o u o a 
W X! 
C 3 ij z a) 4J 4J in oj 10 cn M T! ~ CQ H H « — 4-1 in H 
T! E 
C O it! d O 
en u 
in M 
r H c • u Q< a) 4J V in 
M fO H W 
10 
c _ OJ o l-l 
m 'O CO c I 10 IN 
00 
rH I r^  
U r^ • o -a-IM -a I Q) Q j n 
u o c -vo 
10 M C r^  • H Ol Qj fc. -I 
•a o r-C ^  
a\ 
>1 0) o XI 
> dj .. O J D z e O 3 - 2 C H O £ 4-1 ^ OJ 4-) tt) 01 1-1 Q "O O 3 a s m ID 0) a 2 -ID M .. ^  CQ 4J r^  a c a) • — 6 a ^ 0) — rH -
e aoo O 3 =5 
U (/l rA 
•O 10 o a) H CM IH O 
H (u j : a a o E in 14 
O 10 U < E 
(U o Ij 3 o Ul 
202 
petroleum industries as well as its purposive involvement in 
sharing India's efforts towards speedier economic development 
since the first five-year plan, it is discernible to antici-
pate that during the 1980's Indo-Canadian collaboration will 
further expand in the fields, of power development, mining as 
.well as oil and natural gas. An indication in this regard 
has already been witnessed by a $ 30 million (Rs. 231 million) 
interest free loan extended by Canada in November 1981 for 
'C^ O 
the construction of a hydro-electric power project in India 
INDO-BRITISH COLLABORATION IN ENERGY PROJECTS 
Britain has been an important source of financial 
and technical assistance towards the establishment of seve-
ral energy projects in India. The U.K, Government is ex:ten-
ding financial assistance to India in the form- of long term 
loan and grants through Aid India Consortium since its for-
mation in 1958. During the Second Five-Year Plan period the 
terms and conditions of British assistance have been very 
hard in so far as the rate of interest on British loans to 
India was very high. The rate of interest varied from 5 to 
6% per cent per annum while the repayment period varied bet-
ween 6% to 20 years Since the beginning of the third Plan, 
the terms of British loans to India have progressively soft-
ened and now they are repayable over a period of 25 years 
with a grace period of 7 years f'^  Following the consortium 
meeting held on June 5, 1963, the U.K. Government waived 
payment of interest for the first seven years for loans made 
in 1963-64 and thereafter.®^ Commencing with the General Pur-
pose Loan Agreement signed on October 20, 1965, no interest 
62. Eastern Economist, New Delhi, Volume 77, No.23, December 4, 1981, 
p.1103, 
63. Eastern Economist, New Delhi, Vol. 64, No.10, March 7, 1975, p.590. 
64. Ibid, p. 590. 
65. Ibid, p. 590. 
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is payable on British l o a n s T h u s , from June 1965 all 
British loans to India were interest free, and from June 
1975 onwards all British assistance came to India in the 
form of outright grants 
Since an overwhelmingy portion of British capital 
assistance to India towards the development of power projects 
came under non-project assistance termed as 'UK-India Mixed 
Project Loan', no seperate figures are available in this res-
pect, A good deal of import of electrical machinery for 
various pov7er stations has taken place from Britain, but most 
of the U.K. loans utilised for financing the imports of power 
equipment were made available for a variety of machinery. 
Nevertheless, the U.K. Government has considerably assisted 
India for the development of key sectors of power, coal and 
petroleum. Table 5.5 demonstrates the British credits exclu-
sively meant for financing the development of different ener 
gy projects in India. 
As evident from table 5.5, the U,K. provided a loan 
of Rs, 58 million for the Calcutta Electricity Supply Corpo-
ration's Titagarh Thermal Power Project (285 megawatt of 
installed power generating capacity) in Burdwan district of 
Uest Bengal. This loan carried an interest of 6% per cent 
per annum and was repayable over a period of 25 years, inclu-
sive of a grace period of 7 years On similar terms Britain 
extended a credit' of Rs. 13.3 million for financing the imp-
orts of gas turbines and boilers for the West Bengal Electri-
69 city Board's Durgapur thermal power project. In addition to 
66. Eastern Economist, New Delhi, Vol. 64, No. 10., March 7, 1975, p.590. 
67. Information supplied by the British Information Services, British 
High Commission, New Delhi. 
68T AS per information directly received from the British Information 
Services, British High Commission, New Delhi. 
69. Ibid, 
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these two exclusive credits for power projects provided by 
the British Government in the year 1964, the U.K, has also 
financed the imports of crucial maintenance items for power 
projects throughout India, under various 'Maintenance Loans' 
extended by the U,K, to India so far. Under various Indo-
UK Mixed Project Loans' the British Government extended 
financial assistance to India for importing power equipment 
from the United Kingdom for Bhakra Nagal Hydel project 
(Punjab), Neyveli Thermal Power Projects (Tam.il Nadu), Sharav-
athi Hydro-electric power project (Karnataka) and Ahmedabad 
thermal povjer project (Gujarat)?® As pointed out earlier, the 
U.K, has been extending financing assistance to India exclu-
sively in the form of outright grants, since June 1975. The 
British Government, thus, extended a total of $ 50 mil^on 
(Rs. 925 million) to India in the form of grant assistance 
for financing the imports of hydro-generating units for the 
Nagar Junasagar hydro-electric power project in Andhra 
Pradesh and gas turbines for the Assam State Electricity 
Board 
Closely linked with the development of power proje-
cts in India is the British financial and technical collabo-
ration in the construction of a heavy electricals plant at 
Bhopal, Under an agreement signed in 1955, the Associated 
Electricals Industries Limited of the U.K. were appointed 
consultants for the construction of Bhopal Heavy Electricals 
Limited Inow under Bharat Heavy Electricals) to meet the do-
mestic needs for electrical equipment. The Associated Elec-
tricals Industries Limited (AEIL) was responsible for the 
design, layout and construction of the Bhopal factory, pro-
curement of initial plant, machinery and equipment and the 
70. Vyas, M.R. (ed.): Survey of Indo-Foreign Collaboration, op. cit.,p.72. 
71. British Industrial News, BIN-125, New Delhi, British High Commission, 
December 6, 1980, p.27, 
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implementation of a training scheme. Accordingly, under the 
advice of the AEIL a training school was set up in Bhopal as 
the first step towards the establishment of Heavy Electricals 
Plant at Bhopal. Several thousands of artisans and engineers 
of all grades were trained at this scheol. In addition 
about 450 Indian engineers were trained at AEIL's factories 
72 
in the United Kingdom. Further, the U.K. Government has, 
under the Colombo Plan Technical Cooperation Scheme, also 
arranged and financed the training of some 30 Indian engineers 
in Britain for the Bhopal Heavy Electricals Plant. The British 
Government also rendered technical assistance to India under 
the above scheme through the deputation of 11 British engin-
neers to assist the operation of the factory in question^ 
For the-j)urchase of pXant, machinery and other equip-
ment for the first phase of contruction of heavy electricals 
plant in public sector at Bhopal, a credit of about £3 million 
(Rs. 40 million) was arranged by five British Banks, viz., 
Morgan Grenfell, Barclays, Glyn Mills and Company, Midland 
and Westminister.^'^ Besides this, the Government of the United 
Kingdom also provided loans totalling over £ 29 million 
(Rs. 522 million, at post devaluation rate of exchange) for 
financing the imports of requisite plant, machinery and other 
equipment from Britain.^^ In all, British capital investment 
in bringing up the Bhopal Heavy Electricals Limited at Bhopal 
72. Vyas, M,R.: Survey of Indo-Foreign Collaboration, op.cit., p.75. 
73. Gupta, J.N, and others (ed.) ; Directory of Foreign Collaboration in 
India, Vol,II, Section 4, New Delhi, 1975, p. 10. 
74. Vyas, M.R. (ed.) Survey of Indo-Foreign Collaboration, Bombay, 1963, 
op.cit., p. 75. 
75. Directory of Foreign Collaboration in India, New Delhi, 1975, op.cit. 
p. 11. 
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has been over Rs. 700 million^^ This included the assistance 
from the U.K. Government as cited in table 5.5 elsewhere and 
other credits made available by the consortium of British 
Banks. 
Since its commissioning in July 1960, Bhopal Heavy 
Electricals Limited has emerged as an important public sec-
tor heavy electricals producer and is engaged in the produc-
tion of hydro and thermal generating plants, transformers 
and capacitors. It undertook to supply 15,000 KVA capacity 
transformers for Delhi Electric Supply Undertaking, 37,500 
KVA capacity transformers for Obra Thermal Power Project in 
Uttar Pradesh, 40,000 KVA capacity transformers for the 
Dhuvaran Thermal Power Project in Gujarat, 50,000 KVA capa-
city transformers for Damodar Valley Corporation and Calcutta 
Electric Supply Corporation in West Bengal, and 75,000 KVA 
capacity power transformers for Talcher thermal power project 
in Orissa.^^ It also supplied 1,75,000 KVA capacity transfor-
mers for the D.V.C.'s Chandrapura thermal power project in 
Bihar. Obviously, the United Kingdom has substantially 
relieved India from dispensing with her scarce foreign 
exchange resources, which in the absence of local supplies 
of power equipment from the Bhopal plant would have to be 
incurred for financing the imports of the related power 
equipment. 
Britain has also financed some other important pro-
jects related to the development of power sector in India. 
These include Hindustan Cables Limited and the A.B.V Boilers 
78 Ltd., at Durgapur in West Bengal. The British business world 
76. Gupta, J.N. and Others (eds.) : Directory of Foreign Collaboration in 
India, New Delhi, op. cit., p. 4. 
77. Eastern Economist, Vol. 78, No. 3, New Delhi, July 22, 1982, p. 197. 
78. Ibid., p. 197. 
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has also made considerable direct investmnet in India for 
the production of electrical equipment, British firms ente-
red into financial and technical collaboration with public as well 
as private sector undertakings engaged in the manufacture 
of electrical equipment and machinery in India, Table 5.6 
shows the Indo-British industrial collaboration in respect 
of the production of power generation and transmission equip-
ment in India, 
It can be seen from table 5 6 that British firms of 
repute are not only providing technical assistance to public 
and private enterprises engaged in the manufacture of equip-
ment for power generation, transmission and distribution, 
but have also provided finance either in the form of plant 
and machinery or in the form of cash. The terms of these 
industrial collaborations have differed from case to case and 
a full-fledged study to arrive at some specific conclusion 
in this respect is still required. Certain aspects of foreign 
industrial collaborations have already been attempted in the 
preceeding chapter. 
In 1964, British Government extended a loan of 
Rs. 16.7 million for the development of Singareni Collieries 
in Andhra Pradesh, While the loan carried an interest at 
the rate of 6% per cent per annum, it was repayable over a 
period of 20 years, inclusive of a grace period of 6 years. 
As stated earlier, since June 1975 all British assistance 
has been in the form of outright grants, So, between 1975-
80 a total of £ 21 million (Rs. 388,5 million) has been made 
available by the U,K. Government to India in the form of 
grant assistance for financing the imports of lognwall min-
ing equipment for coal-mines at Moonidih, Seetalpur, Dhenom-
air, Pathakhera and one o t h e r I n addition, a grant of £ 
79. British Industrial News, BIN. 125, New Delhi, British High Commission, 
British Information Services, December, 6, 1980, p.3, 
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TABLE - 5.6 
INDO-BRITISH INDUSTRIAL COLLABORATIONS: ELECTRICAL ENGINEER-
ING INDUSTRY. 
Name of Indian 
Firm 
Name of British 
Firm 
Item of Manufac-
ture under colla-
boration 
Nature of 
Collabo-
ration 
M/s ACC-Vickers 
Babcock Ltd., 
Bombay. 
M/s Babcock 
Wilcox Ltd., 
London. 
Steam Generating 
Plants and Ancill-
ary Equipment. 
F + T 
M/s Bharat Heavy 
Electricals Ltd., 
Hardwar/Bhopal/ 
Hyderabad. 
M/s English Turbogenerating 
Electric Company, Sets. 
Ltd. 
M/s Brent Ford Elec-
tric (India) Ltd., 
Calcutta. 
M/s Kirloskar Elect-
ric Co. Ltd., Banga-
lore . 
M/s Brent Ford Voltage regulator T + F 
Company. and Transformers. 
M/s Brush Elect- Large Size alter- T 
rical Engg. Ltd., nators 
M/s Hack Bridge 
Hewithie & Easun 
Ltd., Madras. 
M/s Hack Bridge & Power Transformers 
Hewitic Electric 
Co. Ltd,, 
T + F 
M/s General Electric 
Co. of India Ltd., 
Calcutta/Allahabad. 
M/s General Elec- Transformers 
trie Co., London. 
T + F 
M/s Jyoti Ltd., 
Baroda. 
M/s Allen (Over-
seas) Ltd., 
Alternators 
M/s Crompton Greaves 
Ltd. 
M/s Brush Trans-
former Ltd. 
Transformers 
M/s B.H.E.L., 
Hyderabad/Bhopal 
M/s G.E.C,, E,E. 
C, and A.E.I, 
Power Generating 
equipment. 
Notes : T = Technical Collaboration 
F = Financial Collaboration 
Source i G.O.I., Ministry of Industry, D.G.T.D., Handbook of Foreign 
Collaboration 1980, New Delhi, 1982, pp. 45 to 48. 
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million (Rs. 18,5 million has also been made available by the 
British Government to India for training programmes in India 
and Britain and also for providing British consultancy servi-
80 
ces to Indian coal sector. British firm English Electric Co. 
Ltd. has acted as technical consultants for the Neyveli Lig-
nite Corporation in Tamil Nadu, the development of which was 
financed by the Federal Republic of Germany. On the request 
of the Government of India, the National Coal Board of the 
United Kingdom prepared a project report for opening the three 
underground mines in the East Bokaro Coalfield of Bihar. 
In the field of petroleum, industry, the U.K, has been 
an active collaborator. In 1959, British Government extended 
a loan of £ 3 million (Rs. 40.million, at predevaluation rate 
of exchange) for financing the construction of Indian's first 
major oil pipeline in Assam. It was laid down by Oil India 
Limited, a 50/50 partnership between the Government of India 
and the Burmah Oil Company of Britain, The first stage of 
260 miles of pipe-line linking the oil-fields at Nahorkatiya 
with the refinary at Gauhati were supplied by Stewarts and 
Lloyds Ltd, of the U.K. The second stage of 470 miles from 
Gauhati to the Barauni Oil Refinary was completed in February 
1963. The pipes for the second stage were manufactured at 
the British collaborated Public Sector Rourkela Steel Plant. 
The Assam Oil Pipe-Line project has been completed at a 
total cost of about £ 37.5 million (Rs. 500 million). The 
foreign exchange element of this project valued at £ 12.0 
million (Rs. 172 million) has been supplied by British sour-
Q 1 
ces. Of this,£ 3 million (Rs. 40 million at pre-devaluation 
rate of exchange) was made available by the U.K. Government 
to India as a long-term credit, while the remainder amount 
80. British Industrial News, BIN. 125, New Delhi, December 6. 1980, 
op. cit., p.3. 
81. Gupta,J.N, et. al., Directory of Foreign Collaboration in India, 
Vol. II, Section 4, New Delhi, 1975, op. cit. p. 8. 
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was raised by the Burmah Oil Company in the U.K. while Mess-
rs W.H. Allen Sons and Co. Ltd., of Britain supplied 51 pum-
ping engines, the Murphy Radio Company Limited provided an 
extensive radio network for this project to ensure a constant 
check on oil flow output along the pipeline. 
It is worth mentioning here that British direct pri-
vate investments, have also played a pivotal role in the 
development of petroleum exploration and coal-mining in India. 
British private investments in coal-mining industry in India 
amounted to Rs 80 million in 1943, which increased to Rs. 
o 2 
125 million in 1960. Over the successive years, British pri-
vate investments in coal-mining industry in India showed a 
declining trend until the nationalisation of coal industry 
in 1972. Likewise, British private investment in petroleum 
exploration and refinary industry, which amounted to Rs.606 
million in 1953, increased to Rs. 1060 million in 1968®^ The 
role of British private investment for the development of 
oil-fields in India is discernible from the fact the British 
collaborated Oil India Limited drilled 347 wells upto the 84 
end of 1976 and produced 31 lakh tonnes of crude oil. In 
1982-83, it drilled 20 wells' and contributed 28.1 lakh tonnes 85 
of crude oil. It is pertinent to recall that prior to 1951, 
the only oil production and refining in India was conducted 
by the Assam Oil Company, a subsidiary of the Burmah Oil 
Company Limited of the United Kingdom. In accordance with 
an agreement signed in December 1951 with two British firms 
82. Gupta, J.N. and Others : Directory of Foreign Collaboration in India, 
Vol. II., Section 4, op. cit. , p. 8. 
83. Ibid., p. 8. 
84. GDI, Ministry of Information and Broadcasting : INDIA 1976, p.248. 
85. INDIA, 1983, GDI, Ministry of Information and Broadcasting, New 
Delhi, 1983, p. 313. 
86. Eldridge, R.J.: Politics of Foreign Aid in India, Delhi, Vikas Pub-
lications, 1969, p.118. 
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viz., Anglo-Saxon Petroleum Co. Ltd., (a member of the Shell 
Group of Companies) and Burmah Oil Co. Ltd., a refinary was 
set up at Trombay. The Burmah Shell refinary with 28 lakh 
tonnes of capacity commenced its business in 1955. Until it 
was taken over by the Central Government on January 1976, it 
processed the imported crude oil of the Persian Gulf and sold 
the same in India. At the time of its takeover, it has rea-
ched a refining capacity of 52 lakh tonnes of crude oil per 
88 
annum. It is, thus, clear that besides the technical and 
financial assistance made available by the U,K. at the offi-
cial level, direct British investments have also played an 
important role in the development of energy projects in India. 
From the foregoing survey of Indo-British collabo-
ration in the development of energy projects in India, it 
becomes, apperent that while in the early years the U.K. 
financial assistance for energy projects has been on hard 
terms and conditions, it gradually softened its terms of 
lending until the waiver of interest in June 1965. From 
June 1975 the entire capital and technical assistance for 
the development of energy sector has been in the form of out-
right grant. This has considerably lessened the perpetuating 
strain on India's balance of payments position, 
INDO-FRG COLLABORATION IN ENERGY PROJECTS 
Federal Republic of Germany (West Germany) has also 
helped India in developing its fuel and power resources inevi-
table for industrial and economic growth of the country. Like 
other industrially advanced countries of the Western Europe, 
Federal Republic of Germany too. collaborated with India in 
87. G.0.1., Ministry of Information and Broadcasting, India-1976, p/249, 
88. Ibid., p.249, 
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the development of energy projects. Both fiancial as well 
as technical assistance was made available to India by the 
West Germany for the development of coal and power projects. 
West Germany, besides collaborating with India towards her 
efforts,for eliminating industrial backwardness, has also 
assisted in the development of energy resources which cons-
titute an important infrastructure to industrial and econo-
mic development of a country. Financial assistance from 
West Germany in respect of coal and power projects was chan-
nelised to India through Kreditanstalt. For Wiederaufban 
(KFW), the German Bank for Reconstruction in the form of 
loans, grants as well as supplier's credits. The terms and 
conditions of West German loans to India differed from loan 
to loan. IvThile rate of interest varied between 2% per cent 
3 
to 5 /4 per cent per annum, repayment were to be spread over 
20 to 25 years. Until 1968-69 the period of repayment was 89 
25 years with a grace period of 7 years. This has been imp-
roved upon since 1969-70 to 30 years repayment period inclu-90 
ding grace period of 8 years. More recently, West German}^ 
has considerably softened its terms of financial assistance 
to India. Since January 1976 the terms of West German finan-
cial assistance to India have been identical with those of 
the International Development Association (IDA), stipulating 
repayment over a period of 50 years, including a grace period 
of 10 years, and an interest rate of 0,75 per cent per year 
The loans/credits provided by West Germany have been used, 
inter alia, for financing specific energy projetts dealt with-
in the following pages. 
89. Eastern Economist, Budget Number 1975, Vol.64, No. 10, New Delhi, 
March 7, 1975, p.592, 
90. Ibid., p. 592. 
91. Commerce, 'Indo-German Economic Co-operation - A Survey', Vol.141, 
No, 3615, Bombay, October,4, 1980, p.11. 
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The Federal Republic of Germany (FR.G) has been the 
third largest contributor of technical and capital assistance 
to India for its economic development - after the U.S A. and 
the U.K. Since the third plan period, West German Government 
has been extending technical as well as financial assistance 
to India for the development of coal-mining industry. Under 
a number of agreements signed with the Government of India 
over the years since 1965,West Germany extended long term 
loans amounting to 'over DM 482.04 million (Rs. 987.4 million) 
Q 9 
for the development of Neyveli Lignite Project in Tamil Nadu 
The German financial assistance was utilised by India for 
financing imports of coal-mining equipment and other related 
items from West Germany for the Neyveli Lignite Project. As 
stated above, West Germany has also made available at diffe-
rent times services of experts to India in the field of coal 
mining, The integrated lignite project at Neyveli which was 
set up during the Second Plan for mining of Lignite (coal 
inferior in calorific value), is the second biggest German-
financed project in India after the Rourkela Steel Plant 
The development of Neyveli Lignite Project in collaboration 
with West Germany is of considerable significance to Western 
and Southern regions of India due to the geographical location 
of the deposits and the absence of coal in these regions. In 
February 1978, the Government of India sanctioned opening of 
a second mine with an annual capacity of 47 lakh tonnes per 
annum, for the development of which West Germany contributed 
Duetch Marks 75 millions (Rs. 332.25 millions) during 1979-80, 
DM 58 million (Rs. 248.2 million) in 1980-81, DM 155 million 
(Rs, 317,5 million) in 1982-83.^^ The recent clearance by the 
Government of India for opening the third Lignite mine in Tamil 
Nadu has also been supported by West German financial assis-
tance. The fruitful Indo-German collaboration for the develop-
92, See table 5.8, 
93, RBI Bulletin 1982-83, Bombay, RBI, 1983, p,160. 
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ment of the Neyveli Lignite Project has helped the south-
western region of the country to undertake the construction 
of lignite-based thermal power projects, Besides encoura-
ging lignite-based power projects in Tamil Nadu,- the Neyveli 
Lignite Project has also contributed towards the establish-
ment of coal-based industries in and around Neyveli in Tamil 
Nadu, namely, electro-metallurgical and chemical industries. 
Fertilizer is also being manufactured with lignite as feed-
stock in a plant at Neyveli. The contribution of the VJest 
German collaborated Neyveli Lignite Project to the total 
power generation in Tamil Nadu was 48 7 per cent in 1982-
83.^ '^  The quantity of lignite produced at the Neyveli Coal-
field developed with the West German assistance is given in 
Table 5.7. 
TABLE - 5.7 
PRODUCTION OF LIGNITE AT THE NEYVELI COAL-FIELD 
1976-77 to 1982-83 
Year Quantity (Lakh Tonnes) 
1976-77 40.20 
1977-78 35.80 
1978-79 33,00 
1979-80 28.97 
1980-81 48.01 
1981-82 58.76 
1982-83 64.08 
Source : India 1983, G,0,I., Ministry of Information and Broadcasting, 
New Delhi, December 1983, p.312. 
It is clear from table 5.7 that increased output of 
lignite from the Neyveli Lignite Project has not only eased 
94. Capital, Vol, 192, No. 4772, Calcutta, January 23 - February 5, 
1984, p.17, 
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the operation of thermal power projects in the Southern reg_. 
but has also encouraged additions of new power generating cap 
cities to these projects. 
ion, 
a-
Besides rendering technical and financial assistance 
for the development of Neyveli Lignite project in Tamil Nadu, 
West-Germany also collaborated in the construction of Swang 
Coal Washery for the benefication of cocking coal. Under an 
agreement signed on May 13, 1965, West Germany provided India 
a loan of Rs. 60 lakh for building up of Swang Coal Washery in 
Orissa for the supply of washed coal to the Steel Plant at 
Rourkela.^^' 
In the field of power development, the Federal Repub-
lic of Germany is rendering technical assistance since the mid-
1950s. West German firms have extensively participated in the 
field of power production. Messrs Rheinstahl of West German 
have supplied steel hydraulic engineering structures for the 
Mayurakshi Hydro-electric Power Project (4 000 KW) at Birbhum 
in West Bengal, Sengulam Bhakra Nagal Hydro-electric power 
project (1,205 mw) in Punjab and Koyna Hydro-electric Power 
Project (880,000 KW) in Maharashtra for which equipment and 
technical know-how was provided by Messrs Salzgitter, AEG, 
CHH and Demag of the Federal Republic of Germany AEG of 
West German supplied plant and equipment to Periyar Hydro-
electric power station(140,000 KW) and Madras Thermal Power 
Stations (90,000 KW) in Tamil Nadu, Trombay Thermal Power 
Station (338 mw) in Maharashtra, Harduaganj Thermal Power 
Station (430 mw) in Uttar Pradesh, Amarkantak Thermal Power 
Station (180 mw) in Madhya Pradesh, Bokaro Thermal Power Station 
(248 mw) in Bihar and Badarpur Thermal Power Station (300 mw) 
in Delhi 
95. Capital, Vol. CLIV, No. 3863, Calcutta, June 3, 1965, p. 796. 
96. Vyas, M.R.(ed.): Survey of Indo-Foreign Collaboration, Bombay, Indo-
Foreign Publication (P) Ltd., 1963, p. 89. 
97. Ibid., p. 90. 
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Under different credits until the Third Plan, West 
German Government provided Rs. 144.2 million to India for 
Q Q 
the import of turbo-alternators and power equipment. These 
credits carried an interest rate generally ranging between 
3 per cent to 5.5 per cent per annum, and were repayable 99 
over a period of 20 years, In 1965, West German Government 
rendered DM 15 million (Rs. 180 million) financial assistance 
to India for the BHEL's unit at Bangalore}°°in 1977, West 
Germany privoded Rs. 120.9 million to the Bharat Heavy Elec-
tricals Limited for H.S.D. project.^°^ In 1980, Rs. 125 mill-
ion were loaned to the BHEL for their imports of machinery 1 Q2 from West Germany. 
Lately, the Federal Republic of Germany has star-
ted collaborating India for the development of power projects 
« 
by extending long-term soft loans for financing specific 
power projects. West Germany financed the expansion'of the 
Trombay Thermal Power Station in Maharashtra vide an agree-
ment dated June 29, 1979 for DM 85 million (Rupees 174.2 
million) This project-tied credit was meant for import of 
500 mw turbo-generator and power equipment from West Germany, 
The loan carries an interest rate of 0.75 per cent per annum 
and is repayable over a period of 50 years, including a grace 
period of 10 years.^ '^^  In the same year, a project loan of DM 
95 million (Rs. 420.85 million) was extend by \7est Germany for 
installation of a 500 mw turbo generator for the Singrauli 
98. Venkataraman, K.; Power Development in India, New Delhi, Wiley 
Eastern Private Limited, 1972, p.134. 
99. Ibid., p.134. 
100.Capital, Vol,154, No.3863, Calcutta, June3, 1965, p.796. 
101.Eastern Economist, Annual Number 1981, New Delhi, March 20, 1981, 
p.747. 
102.Ibid, p.748. 
103.Eastern Economist, Budget Number 1981, New Delhi, March 20, 1981, 
p.747. 
104. Ibid.,
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Super-thermal Power Project in Uttar P r a d e s h . I n 1981 a 
second loan of DM — 5 5 million (Rs. 236.5 million) was ex-
tended by West Germany for financing another 500 raw turbo-
generator for the Singrauali Super Thermal Power Projectf^^ 
West Germany provided a loan of DM 80 million (PvS. 
344 million) for financing import of a 500 mw tubro set to 
be installed at the Korba Super Thermal power project in 
Madhya P r a d e s h t h e same project, a second loan of DM 
35 million (Rs. 150 million) was extended to India for impor-
ting a 500 mw turbo-generating set from West G e r m a n y . I n 
1983, West German again financed the import of the third 
500 raw. turbo-set for the Korba super tliermal power project. 
Another West German collaborated super thermal 
power project is under construction at Ramagundam in Andhra 
Pradesh. In 1980, West Germany provided DM 35 million 
(Rs. 150 million) for financing the import of 500 raw turbo-
generator for this project. Import of second 500 mw. turbo-
generator for the Ramagundam thermal power project was also 
made clear by West Germany. It is, thus, evident that the 
Federal Republic of Germany has recently started providing 
financial and technical assistance to India for the develop-
ment of energy projects, which are inevitable for the future 
economic growth of the country. Since the inadequate supply 
105. Commerce, Bombay, March 7, 1981, p.536. 
106. Indo-German Chamber of Commerce; Indo-German Economic Cooperation, 
Annual Report 1981, Bombay, November 1981, p. 39. 
107. Ibid, p. 39. 
108. Annual Report 1981-82, Bombay, Indo-German Chamber of Commerce, 
1982, p.38. 
109. Ibid, p. 38. 
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of electricity has become a decisively important obstacle 
to India's economic development, the Federal Pv.epublic of 
Germany has accorded, more recently primary importance to-
wards financing the construction of power projects in India. 
Capital assistance from West German Government is overwhel-
mingly tied to specific energy projects. Terms and condi-
tions of West German loans have also steadily improved over 
the years and since 1976 the loans are repayable in 50 years 
with a grace period of 10 years and an interest rate of 0.75 
per cent. .It may be pointed out here that the loans extend 
ded by the Federal Republic of Germany in respect of speci-
fic energy projects in areas of coal and power do not involve 
conditions requiring the acceptance of German equipment and 
services, as in the case of the USSR and other Western coun-
tries. This feature of the West German assistance freed 
India from the abuses of 'source-tied' loans and enabled 
to import equipment and services for such projects from any 
country of the world which India finds as the most economi-
cal source of supply. A chronological account of the West 
German financial assistance for the development of coal and 
power projects in India has been displayed in Table 5,8. 
It is discernible from table 5.8 that while the 
Neyveli Lignite project has been the biggest German colla-
borated energy project in India, the Federal Republic of 
Germany is also participating India in the development of 
power projects since.1979, As stated earlier, Neyveli Lig-
nite Project has encouraged the setting up of lignite based 
thermal power stations in Tamil Nadu, Keral and Karnataka 
and Andhra Pradesh which in turn have given impetus to the 
industrialisation of these states. The Federal Republic of 
Germany has directly collaborated in the construction of 
Singrauli, Korba and Ramagundam Super thermal power projects 
in Uttar Pradesh, Madhya Pradesh and Andhra Pradesh respec-
tively. Besides, these centrally managed power projects. 
220 
TABLE -5.8 
FEDERAL REPUBLIC OF GERMANY ; COLLABORATION IN ENERGY PROJECTS 
Date/Year Name of Project 
of Agreement 
Financial Assistance 
DM Rupees 
Million Million Generation 
Capacity(MW) 
COAL 
13.5.1965 Neyveli Lignite Project, 
Tamil Nadu 
10.00 19.9 
17.5.1968 Neyveli Lignite Project, 
Tamil Nadu. 
17.04 34.9 
6.8.1970 Neyveli Lignite Project, 
Tamil Nadu 
9.00 18.4 
2.3.1977 Neyveli Lignite Project, 
Tamil Nadu 
(DM 70 million, enhanced 
to DM 155 million on 
6.6.1978 and 6.2.1979) 
158.00 319.< 
1979-80 Neyveli Lignite Project, 
Tamil Nadu 
75.00 151.7 
1981-82 Neyveli Lignite Project, 
Tamil Nadu 
58,00 117.3 
1982-83 Neyveli Lignite Project, 
Tamil Nadu 
155.00 317.5 
1983-84 Neyveli Lignite Project, 
II & III, Tamil Nadu 
13.5.1965 Swang Coal Washery, 
Orissa 
n.a. 
5.048 6.00 
POWER 
29.6.1979 Trombay Thermal Power 
Project, (Expansion) 
.1979-80 Singrauli Super Thermal 
Power Project 
(1st 500 mw turbo gene-
rating set) 
85.00 174.2 
95.00 195.0 
380 
630 
(Contd. 
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1981-82 singrauli Super Thermal 55.0 112.7 
Power project {2nd 
500 mw turbo-generator) 
1981-82 Korba Super Thermal Power 80.00 164.0 
Project (1st 500 mw turbo-
generator) 
1982-83 Korba Super Thermal Power 35.00 71.7 
Project (2nd 500 mw 
turbo-generating set) 
1982-83 Ramagundam Super Thermal 35.00 71.7 
power project (1st 500 
mw turbo-generating set) 
1983-84 Ramagundam Super Thermal 55.00 112.7 
Power Project 
ELECTRICAL ENGG. INDUSTRY 
25.10,77 Bharat Heavy Electricals 54.00 110.6 
Limited (for seamless steel 
(DM 58 million reduced to 
DM 54 million on 
10.12.1979) 
2.3.77 BHEL (H.S.D. Turbine 5.044 10.3 
Project) DM 9.3 million 
reduced to DM 5.044 
million on 23.10.1980) 
420 
960 
1,600 
29.2.80 
1980 
1980 
BHEL, Hardwar unit 61.00 125.00 
BHEL, Trichy Heavy Press 15.0 30.7 
PETROLEUM DEVELOPMENT 
Oceonographic Survey Vessel 50.0 102.5 
Drill ship (ONGC) 50.0 102.5 
Sources: Compiled from (i) Eastern Economist, Budget Number 1981, 
March 2, 1981, pp. 747-48; (ii) Annual Report of the Indo-
German Chamber of Commerce for the year 1981-82, Bombay, 1982 
p.46 and for 1982-83, p.59. (iii) RBI Report on Currency 
and Finance for 1982-83, Vol.11, op. cit,, p. 158. 
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West Germany has also assisted in the expansion/construction 
of Trombay thermal power project in Maharashtra. It is under-
standable that these power projects have helped the related 
States to meet their increasing industrial requirements for 
electric power, and thus, contributed to their unretarded pace 
of industrialisation. 
In addition to the direct capital assistance to the 
Bharat Heavy Electricals Limited as demonstrated in table 
5.8, the federal republic of Germany has also entered inta 
technical collaboration with this public sector enterprise. 
Messers MR Germany and Messrs Kraft Work Union of West Ger-
many are providing technical assistance to the BHEL for the 
manufacture of large steam turbine generators. Messrs 
Siemens of West Germany is also in technical collaboration 
with Bharat Heavy Electricals limited for the manufacture of 
steam turbine generators Further, the world renouned 
Messrs A.E.G. and Messrs Siemens A.G. Munich in technical 
collaboration with a number of private sector enterprises in India 
are engaged in the manufacture of equipment for generation, 
transmission and distribution of electricity including trans-
formers 
It is also pertinent to mention the Indo-FRG scien-
tific and technological collaboration in the sphere of energy 
development in India. Under an agreement concluded on May 
19, 1972 between the Government of Federal Republic of Ger-
many and the Government of the Republic of India on collabo-
ration in respect of the peaceful uses of atomic energy, the 
110. GOI, Ministry of Industry, DGTD; Hand-book of Foreign Collabora-
tions, New Delhi, 1980, p.48. 
111. Ibid., p.45, 
112. Ibid, pp. 45-58. 
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West German Government Nuclear Research Establishment (KFA) 
at Julich and the Bhaba Atomic Research Centra at Trombay 
are collaborating in research and development programmes in 
respect of nuclear e n e r g y U n d e r the Inter-governmental 
Agreement of 1974 on science and technology, a 10 Kilowatt 
solar power generating set was jointly installed by the In-
Indian and West German experts at the Indian Institute of 
Technology, M a d r a s A West German firm Dornier Systems and 
Bharat Heavy Electricals Limited are jointly carrying out a 
project on a Solar thermal water pump. The German firm 
is being financed by the Federal Ministry for Research and 
Technology. Over the past years, joint studies by India and 
West Germany have been undertaken in respect of increasing 
the operability of Indian power projects and of processing 
V 
Indian coal, West Germany rendered technical assistance to 
study hydro-mechanics at the Central Water and Power Research 
Station at Pune Besides providing training to a large 
number of power engineers and technologists under the German 
Academic Exchange Service (DAAD), the Federal Republic of 
Germany also provided technical assistance of over 70 mill-
ion DM for the establishm.ent of the Indian Institute of 
Technology, at Madras This Institute provides an important 
scientific infrastructure to India, which provides the count-
ry with well trained engineers and scientists for the develop-
ment of fuel and power in the country. 
In the sphere of petroleum, mention may be made of 
720 miles long oil pipe-line which carries oil from Digboi 
113. Commerce, Indo-German Economic Cooperation, Bombay, Volume 141, 
No. 3615, October 4, 1980, p. 20. 
114. Ibid., p.25; see also, Commerce, Vol. 136, No. 3476, Bombay, 
January 21, 1978, p.36. 
115. Ibid., p. 20. 
116. Ibid., p. 11. 
117. Ibid., p. 7. 
Ilk 
oil fields to the two State-ovmed oil refinaries at Wunmati 
in Assam and at Barauni in Bihar. This pipeline, one of the 
longest in the world, was build by a German firm•Mannesmann 
Pvohrleitungsban GmbH of Dusseldorf in collaboration with an 
1 1 q 
Italian firm, namely, Firm of Saipem S.p.a, of Milan, Italy. 
In the sphere of petroleum development in India, the Federal 
Republic of Germany has also started rendering technical as 
well as financial assistance to India. A Rs. 32-Crore (DM 80 
million) Indian,oceanographic research ship, financed enti-
rely by the Federal Republic of Germany, was handed over to 
119 
India in 1980 . The construction of the ship was financed 
by a DM 60 million (Rs. 240 million) soft-term credit exten-
ded to India by the West German Government owned credit ins-120 
titution for reconstruction (KFW) at Frankfurt. The oceano-
graphic research vessle is meant to explore the oil resour 
ces on India's continental shelf including the Bombay High, 
and undertake metereological measurements. The entire set 
of laboratories as well as scientific and technicl equipment 
on board,the ship has • been given as a grant to India by the . 
121 
F.R.G. West Germany also provided technical training to 20 
Indian in subjects related to oceanography^ namely, sedimen-
talogy, marine mineral exploration etc. and also sent 12 
German engineers to India for an on-the-job training.^^^ The 
above cited oceanographic research vess.1 was cristened 
"SAGAR KANYA'-'. 
118. Vyas, M.R. (ed,); Survey of Indo-Foreign Collaboration, Bombay, 
Indo-Foreign Publication, 1963, p.90. 
119. German News, New Delhi, Embassy of the Federal Republic of Germany 
Vol. 24, No. 10, October 21, 1982, p.12. 
120. Ibid, p,12. 
121. Ibid, p.12. 
122. Ibid, p. 12; also see, German News, Embassy of FRG, New Delhi, 
June 17, 1980, p.11. 
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West Germany has also collaborated India in the 
field of oil exploration in offshore oil field at Bombay 
High. The first drill-ship to be owned by the Oil and Natu-
ral Gas Commission was constructed in that Federal Republic 
of Germany. The Frankfurt-based VJest German Government 
owned Institution for Reconstruction (KFW) assisted India 
in acquiring the first drillship by extending a soft-credit 
of DM 50 million (Rupees 20 crores)*"?^  
From the foregoing brief survey of the West German 
collaboration in the development of fuel and power projects, it 
is evident that the Federal Republic of Germany has fruit-
fully contributed to the development of energy projects in 
India, though the extent of collaboration was limited during 
the 1960's and the first half of the 1970's. However, with 
the beginning of the 1980's, the Federal Republic of Germany 
is increasingly collaborating India in the development of 
coal, petroleum and power projects, which are basic for indus-
trial and economic development of the country. Given the 
financial and technological gaps in India and the softer terms 
of German collaboration, ground should be explored for more 
and more financial and technical collaboration with the Fede-
ral Republic of Germany for the development of energy project 
in India. 
INDO-FRENCH COLLABORATION IN ENERGY PROJECTS 
France started extending financial assistance to 
India for the development of energy projects since the begin-
ning of the Third Five Year Plan, The terms and conditions 
of French credits to India have been very hard. I'Jhile the 
123. German News, New Delhi, Embassy of the Federal Republic of Germany, 
Vol. 24, NO. 6, June 17, 1982, p.11. 
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period of repayment in case of French credits has been very 
short, the rate of Interest remained much high. Generally 
French credits are repayable over a period of 10 to 25 years 
and carry an interest ranging between 3.5 and 7.2 per cent 
per annum. Almost the entire French assistance has been 
'project-tied' as well as 'source-tied.' France being an 
industrially advanced nation, India found it as a potential 
source for filling up the existing financial and technologi-
cal gaps in respect of the development of energy projects. 
French collaboration was, therefore, sought by India towards 
the construction of power projects. However, due to 'hard' 
terms and conditions, India has not been able to avail much 
assistance from France in this regard. Table 5.9 shows the 
French collaborated power projects in India and also the 
financial assistance rendered by France towards the develop-
ment of atomic energy in the country. 
TABLE - 5.9 
INDO-FRENCH COLLABORATION IN POUER PROJFXTS 
Name of project District State Capacity Amount of 
(M.W.) loan (Rs. 
million) 
Sharavathi Hydro-electric Shimoga 
Project 
Parambikulam-Aliyar Hydel 
Project 
Nasik thermal power Nasik 
project 
Atomic Energy Credits 
(Department of Atomic 
Energy) 
Karnataka 8917 135.0 
Coimbatore Tamil Nadu 60 
Maharashtra 280 95.2 
420.5 
650.7 
Sources : RBI, Report on Currency and Finance for the year 1978-79, 
Vol, II, p. 148; for the year 1974-75, Vol. II, p. 151. 
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It may be seen from table 5.9 that France extended 
FF 50 million (Rs. 135 million) to India, primarily for the 
purchase of power equipment from France. Under this credit, 
France supplied India 6 turbines for Sharavathi hydro-elec-
tric power project in Karnataka and one generating set for 
the Parambikulam-Aliyar hydel project in Tamil Nadu. In 
addition to this, France extended a special credit ofRs.95.2 
million for supply of plant and equipment to the Nasik Ther-
mal Power Project in Maharashtra. It is pertinent to note 
that due to strict terms of French credits, which have been 
tied up with purchases of power equipment from the French 
companies, India could not benefit much from the French finan-
cial as well as technical resources. 
France extended special credits to India for the 
development of nuclear power project in the country. The 
five French credits totalling to Rs. 420.5 million were uti-
lised by the Department of Atomic Energy (DAE), for import-
ing equipment, components, etc. from France for building up 
the nuclear reactors, 
Besides directly providing India with financial 
assistance and equipment for the development of the above 
projects, France is also providing technical assistance to 
the Bharat Heavy Electricals Limited for the manufacture of 
power transformers, Messrs S.F.A.C. of France rendered tech-
nical assistance in respect of the construction of Central 
Foundry Forge Plant of the BHEL at Hardwar.^^^ 
India has also received French technical assistance 
in respect of coal-mining and offshore oi 1''"development. The 
124. GOI, Ministry of Industry, DGTD t Handbook of Foreign Collaboration, 
New Delhi, 1980, p. 48. 
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ONGC and the French Petroleum Institute (PIF) are recently 
collaborating for the development of offshore oil and natu-
1 p r 
ral gas at Bombay High and the adjacent areas. The PIF has 
agreed to render assistance to India to raise its oil produc-
tion for a share in additional crude output in the initial 
stages. France also supplied India an offshore oil produc-
tion platform in 1982. The platform was built in France and 
was finaced by a French export credit of Rs. 168.75 million 
($ 22.5 million) 
On the whole, French collaboration in the develop-
ment of energy projects has proved comparatively costlier to 
India. It is evident from the fact that India has given up 
its decision to import natural uranium from France for the 
Tarapur nuclear reactors at Trombay Atomic Power project. 
Comparatively high rates of interest on French credits, shor-
ter repayment period, and 'source-tied' nature, all have 
forced India not to seek French collaboration towards the 
development of energy projects in the country. Nevertheless, 
in view of vastly rising demand for power and fuels in futu-
re, India should attempt to seek financial and technical 
assistance from France on softer terms and conditions so as 
to pool the requisite resources for the development of energy 
project in the country. 
OTHER WEST EUROPEAN COUNTRIES 
In addition to the above major Western collaborators 
the following West European countries have also collaborated 
with India towards the development of energy projects in the 
country, 
1L25. Eastern Economist, Vol, 77, No. 9, New Delhi, August 28, 1981, p.401. 
126. Commerce, 'Indo-French Co-operation' vol. 144, No- 3590, Bombay, 
February 27, 1982, p. 13. 
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ITALY 
Italian collaboration is mainly confined to the 
development of oil exploration and distribution projects in 
India, the outstanding projects being the Barauni-Kanpur 
(430 miles) and Barauni-Calcutta (330 miles) refine.d oil pro-
i 27 
duct pipe-lines. All Italian technical and financial assis-
tance for the development of oil resources in India has been 
on hard terms and was made available through the Italian oil 
firm, ENI. The terms and conditions of the E.N.I, credits 
(total amount $ 45 million) have been very complicated and 
are given hereunder : 
- 5 per cent of the cost of related material and 
equipment is payable on the date of signing of 
the contract in free foreign exchange currency ; 
- 3 per cent in free foreign exchange payable 12 
months after the date of signatures ; and 
- 92 per cent to be paid in 20 equal semi-annual 
instalments with 6 per cent interest per annum 
including credit insurance, starting one year 
after signing the contract. 
The ENI (Italy), under an agreement signed in 1961, 
supplied oil extraction equipment valued at Rs. 20 million. 
It also undertook to provide technical assistance to India 
128 
in respect of oil exploration in I n d i a . I n August 1963, 
the Government of India entered into a collaboration agree-
ment with the Italian oil firm ENI (Italy) for the construc-
tion of oil product pipelines, from Barauni to Kanpur (430 
127. Eldridge, P.J.: The Politics of Foreign Aid in India, Delhi, Vikas 
Vikas Publications, 1969, p. 126. 
128. Vyas, M.R. (ed.); Survey of India-Foreign Collaboration, Part II, 
op. cit., p. 105. 
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miles) and from Barauni to Calcutta (330 miles)^^^ For finan-
cing this project, supplier's credits totalling worth Rs.l95 
million were extended by a consortium of Italian banks for 
purchasing oil pipeline equipments and technical services 
from Italy 
The ENI of Italy has also extended credits to cover 
expenditure on the technical services and exploration equip-
ment taken by India on contract basis. With a view to save 
scarce foreign exchange by refining crude oil within India, 
the Government of India entered into a collaboration agree-
ment with the ENI of Italy for the construction of Cochin 
oil refinary with one lakh tonnes of crude refining and pro-
cessing per annum capacity. For financing the foreign costs 
of this project an amount totalling Rs. 142.5 million was 
loaned by Italy to India. Thus, Italy has extended a total 
credit in foreign exchange valued at Rs. 337.5 million for 
financing the imports of capital equipment required for oil 
production, pipelines and technical assistance for the deve-
132 lopment of oil resources in India. 
It is clear from the above discussion that though 
Italy has collaborated with India for the development of 
petroleum projects and has assisted towards import 
substitution move of the country, the same has proved cost-
lier to the country in so far as the hard terms of Italian 
credits have caused increased debt- servicing and thereby 
strains on Indias balance of payments position. Thus, bur-
den was further aggravated with extention of several Italian 
129. Eldridge, P.J.: The Politics of Foreign Aid in India, op. , cit., 
pp. 16 and 133. 
130. Sharma, R.K.i Foreign Aid to India,New Delhi, Marwah Publications, 
1977, p. 73. 
131. See, Vyas, M.R.(ed.): Survey of Indo-Foreign Collaboration, Part II, 
op.cit,, p. 105. 
132. Eastern Economist, Vol. 56, No. 6, New Delhi, February, 5, 1971, p. 
p,252. 
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13'' 
credits towards providing debt relief to the country. 
SWEDEN 
The Swedish government extended untied loans on 
very lenient terms to India, which were utilised for finan-
cing the imports of power generation and transmission equip-
ment from Sweden. During 1960, Sweden extended Rs. 12.8 
million to India for financing the imports, of capital equip-
ment for power projects being set up in the country.^^^ In 
1982, Sweden extended a credit of Rs. 250 million for the 
construction of 400 megawatt Vijayawada Thermal Power Project 
in Andhra Pradesh.^^^ l-Jhile the earlier Swedish credit carried 
2 per cent interest over 25 years with a grace period of 10 
years, the latter carried 2 per cent interest per antium and 
is repayable over 50 years with a grace period of 10 years. 
Recently Swedish experts are examining the possibility of 
another 1,000 megawatts hydel power project at Bhakra on the 
basis of the existing water storage.^^^Since Swedish expertise 
on the hydel side alongwith financial assistance on softer 
terms offer opprotunities for India to harness its vast hydel 
resources, possibilities for a greater degree of Swedish colla-
boration in this respect should be explored and availed of. 
133. See, Eastern Economist, New Delhi, Vol. 64, No. 10, March 7, 1975, 
p. 609. 
134. See, Vyas, M.R.(ed.): Survey of Indo-Foreign Collaboration, op.cit., 
p, 109. 
135. Venkataraman, K.: Power Development in India, New Delhi, Wiley Eastern 
Pvt. Ltd., 1972, p. 135. 
136. Commerce, Vol. 144, No. 3689, Bombay, February 20, 1982, p. 306. 
137. Ibid, p. 306. 
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AUSTRIA 
Austria is another minor West European country 
which has extended financial assistance to India through the 
Aid India consortium, inter alia, for financing the imports 
of capital equipment for irrigation and power projects. Under 
various credits extended by the Austrian government during 
1960's, a total amount of Rs. 20,3 million has been earmarked 
138 for the purchase of power equipment from Austria. This 
amount carried an interest at 5% per cent per annum and was 
repayable over a period of 12-15 years with a grace period 
139 
of 2-7 years. It is, thus, clear that the Austrian credits 
have been on hard terms and conditions, and so have contribu-
ted to the worsening position of the country's balance of 
payments resulting from the ever increasing debt servicing 
obligations of India. 
BELGIUI^ l 
Belgium has also been extending financial assistance 
to India in the form of governmental loans and suppliers 
credits since 1962-53 for purchase of Belgium goods in connec-
tion with the development plans of the,government of India, 
including energy projects, A suppliers credit for Rs. 38.4 
million at 6 per cent interest per annum for 10 years was ex-
tended by Belgium to India for finacing the imports of power 
140 
generating equipment from this country, It is pertinent to 
point out here that the credit facility covered only 85 per 
cent of the cost of power equipment imported from Belgium. 
138. Venkataraman, K. : Power Development in India, op. cit., p. 133. 
139. See, Sharma, R.K.: Foreign Aid to India, op. cit., p. 68. 
140. Venkataraman, K.j Power Development in India, op. cit,, p. 133. 
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Five per cent of the cost of power generating equipment had 
to be paid at the time of the placing of order and another 
10 per cent on the delivery of the e q u i p m e n t i s , there-
fore, obvious that the Belgium financial collaboration to-
wards, the development of power generation in India has been 
very stiff, though minor. 
NETHEBLANDS 
The Netherlands Qovernment has been extending finan-
cial assistance to India throMgh the Aid Irvdia consortium 
since 1962-63 for purchase of capital goods from Netherlands 
in connection with the development programmes of the govern-
ment of India. In 1960's, the Netherlands Government exten-
ded a sum of Rs. 15,7 million at 3 per cent interest per 
annum for 25 years with a grace period of 7 years for finan-
cing the imports of power generating equipment from Nether-
lands Keeping in view the fact that the Netherlands Govern-
ment has extended a number of 'General Purpose Credits' and 
'Export Credits' to India over the past thirty years, India 
has partly utilised these credits for financing the imports 
of power generation and distribution equipments from Nether-
lands, the seperate figures for such imports are not sepera-
tely available. 
SWITZERLAND 
The Government of Swiss Confederation has also par-
ticipated in the development of power projects in so far as 
the, credits made available to India through a consortium of 
Swiss banks and the Swiss Government are utilised for finan-
cing the imports of capital goods and services towards the 
141, Sharma, R.K. : Foreign Aid to India, op. cit., p. 71. 
142. Venkataraman, K.: Power Development in India, op. cit,, p, 135. 
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construction and development of power projects in India. 
Under an agreement signed on July 30, 1960, a consortium of 
Swiss banks extended a sum of Rs. 137.7 million to India, at 
3 3/4 C3.75) per cent interest over Swiss Bank rate, i.e., 
5.75 per cent per annum for a period of 10 years including 
3 years for g r a c e . O f this amount, Rs. 82.7 million were 
allocated for financing the imports of power generating and 
transmission equipment for the Upper Sileru Hydro-electric 
Power Project in Visakhapatnam district of Andhra Pradesh. 
With an installed power-generating capacity of 120 megawatts 
this project has supplemented the growing industrial and 
agricultural demand for electric power in Andhra Pradesh. 
Another credit of 35 million Swiss Frans (Rs. 64.3 
million) at 6.25 per cent interest per annum for 10 y§ars 
with a grace period of one year was signed yith a consortium 
of Swiss banks on October 9, 1973.^^^ This credit was* meant 
for financing the imports of capital goods from Switzerland 
the construction of 400 KV substations at Obra, Sultanpur and 
Lucknow in Uttar Pradesh.Besides this, the Swiss govern- -
ment also extended grants totalling to Rs. 33.6 million for 
providing, inter alia, vocational studies to Indian personn-
els in the field of hydro-electric projects 
143. See, Eastern Economist, Vol. 66, No. 13, New Delhi, March 26, 1976, , 
p. 678; and Sharma, R.K.; Foreign Aid to India, op.cit., p. 75. 
144. Venkataraman, K. : Power Development in India, op.cit., p. 135; Also 
cited in External Assistance 1967-68, Department of Economic Affairs, 
Ministry of Finance, Govt, of India, New Delhi, 1968, p. 67. 
145. Research and Reference Division, GDI, Ministry of Information and 
Broadcasting, lndia-1983. New Delhi, 1983, p. 307. 
146. Eastern Economist - Budget Number 1981, New Delhi, March 20, 1981, 
p. 749; Also see, Sharma, R.K,; Foreign Aid to India, op.cit.,p.75. 
147. Eastern Economist, Vol.64, No.10, March 7, 1975, p.592. 
148. See, Sharma, R,K.; Foreign Aid to India, op, cit.,p. 74. 
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It is, thus evident that the terms of Swiss economic assis-
tance towards the development of power projects have really been 
very hard, and have differed from loan to loan. Despite this, 
India has opted for such costlier assistance from Switzerland, 
which is partly attributable to foreign exchange scarcity and 
mainly ascribable to adhod rather than well conceived policy in 
this regard at the end of the Government of India. 
From foregoing survey of the USA and West European count-
ries, it is evident that they have substantially contributed to-
wards the development of energy projects in India by generously' 
extending financial and technical assistance in this respect. 
Although the terms and conditions of the Western collaboration 
including that of the USA have been very hard during the first 
one and a half decade of the planned economic development in 
India, these were gradually softened over the years. The USA, 
the UK, France, West Germany, Canada, etc., have been the major 
collaborators towards the development of various energy projects 
in the country. Other West European countries like Italy, Sweden, 
Austria and the Netherlands have also collaborated in the develop-
ment of power projects in India, though on a very small scale and 
on hard terms and conditions. An important feature of \>Iest Euro-
pean economic assistance in the form of loans/credits towards the 
development of power, coal and petroleum projects in India has 
been that, excepting a fraction of the US loans, these were repay-
able in foreign currencies, which has a direct bearing on debt-
servicing imposing strains on the balance of payments of India. 
Since a greater portion of Western assistance including that of 
the USA has been 'source-tied', and so has imposed restraints on 
India's freedom to buy in the cheapest market of in the market 
that India would have chosen on the grounds appropriate to its 
economic policy. Further it has also be^, to a great extent, a 
cause of distortions or dislocations of the country's foreign 
trade. Nevertheless, given the financial and technical gaps in 
India, the USA and other West European countries have contributed 
in a big way towards laying and strengthening the foundations for 
the unfetarded pace of future economic development of India by 
setting up a number of energy projects in the country. 
(ii) USSR & EAST EUROPEAN COUNTRIES 
INDO - RUSSIAN COLLABORATION IN ENERGY PROJECTS 
Among the East European Socialist countries, the USSR 
is the major collaborator in the development of energy projects 
in India. The USSR started providing technical and financial 
support to India for the development of economic infrastruc-
ture, including energy projects, at the time when new priori-
ties in favour of basic and heavy industries were being worked 
out. Emphasis on rapid industrialisation envisaged with the 
launching of the Second Plan, underlined the need for an ade-
quate and well-synchronized development of energy projects in 
the country. Since the beginning of the Second Five Year Plan 
in 1956-57, the USSR is generously collaborating with India in 
the development of energy projects through bilateral agree-
ments with the Government of India. The assistance provided 
by the Soviet Union is almost exclusively in the form of goods 
and services. Russia has provided 'project-tied' loans carry-
ing interest at 2% per cent per annum, which is payable only 
on that portion of the loan which is utilised. The loans are 
repayable over a period of 12 years, starting one year after 
the completion of shipments of equipment required for putting 
the project into operation. Both the payment of interest and 
repayment of principal are made in Indian Rupees, which are 
utilised by the Soviet authorities for purchase of Indian 
goods in accordance with the Indo-Soviet Trade and Payments 
Agreement in force at the time. Russian assistance for energy 
projects has been self-liquidating in character in so far as 
repayment of credits is effected by export of goods produced 
in India. Another salient feature of the Russian collabora-
tion has been that appropriate Russian Organisations have 
assumed responsibility for construction of different projects 
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and then handing them over to India as a going concern. Going 
beyond the general features of the Russian economic and tech-
nical assistance so far extended to India now we proceed to 
analyse the Russia's contribution towards the development of 
power, coal, and petroleum project in India. 
COLLABORATION IN POWER PROJECTS ; 
Russia has substantially contributed to the worth of 
India's power supply, With active help of Soviet Union, India 
was able to build up 11 power projects. Of these, thermal and 
hydro-electric power projects accounted for 5 and 6 respecti-
vely, Besides these 11 public utility power projects, Soviet 
Union has also collaborated in installing (captive) power sta-
tions which are part of other Soviet collaborated industrial 
projects like Barauni Oil Refinery, Koyab Oil Refinery, Bokaro 
Steel Plants, BHEL unit at Raniganj near Hardwar, Heavy Mach-
ine Building Plant at Ranchi, Durgapur Steel Plants, Bhilai 
Steel Plants, etc. In addition, Russia has also supplied 
diesel generating sets of varying capacities ranging from 
3,500 KW to 4000 KW to a number of industrial units in India, 
including Hindustan Cryogenic & Chemicals Plant, New Central 
Jute Mills, Hindustan Copper Corporation, Hindustan Zinc Ltd,, 
etc. Recently, the West Bengal Electricity Board installed, 
under the supervision of Soviet experts, two Russian diesel-
generating sets at Siliguri with a total generating capacity 
of 7,000 KW. It has been estimated that about one fifth 
(i.e. 20%) of the electricity generated in India is through 
units set up with assistance from the USSR. Thermal power 
projects have been set up in Tamil Nadu, Madhya Pradesh, 
Uttar Pradesh and Bihar, while hydro-electric power projects 
have come up in Punjab, Tamil Nadu, Orissa and Andhra Pradesh 
with active Soviet support. Table 5.10 on next page shows 
the details of the USSR collaborated power projects in India. 
TABLE - 5 .10 
INDIA : POWER PROJECTS COLLABORATED BY THE USSR - THERMAL & HYDRO 
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Name of power projects City/ 
Town 
District State No. of 
units 
Installed 
capacity 
('000 KW) 
HYDRO ELECTRIC POWER PROJECTS: 
1. Bhakra Nangal (Right Bank) 
2. Balitnela 
3. Lower Sileru 
4. Mettur 
5. Hirakud 
6. Linganamakki 
Bhakra 
Balimela 
Sileru 
Mettur 
Ropar/ 
Bilaspur 
Korapur 
Vishakha-
patnam 
Salem 
Hirakud Samba 1 pur 
Shimoga 
Punjab 
Orissa 
Andhra 
Pradesh. 
Tamil-
Nadu 
Orissa 
Karnataka 
Total (a) 
5x120 
2x115) 
4x115) 
4x56 
1x25 
2x26 
600 
360 
690 
224 
25 
52 
1951 
THERMAL ELECTRIC POWER PROJECTS 
1. Neyveli 
2. Korba 
3. Obra 
4- Harduaganj Stage III 
5. Patratu 
6. Vindhyachal (under const.) 
Neyveli 
Korba 
Obra 
Hardua-
ganj 
Patratu 
Vindhya-
chal 
South 
Accot 
Bilaspur 
Mirzapur 
Aligarh 
Hazaribagh 
Tamil-
Nadu 
Madhya 
Pradesh 
Uttar 
Pradesh 
Uttar 
Pradesh 
Bihar 
Madhya 
pradesh 
Total (b) 
Total a+b 
6x50 ) 
3x100) 
4x50 
5x50 
5x50 
4x50 ) 
2x100) 
600 
200 
250 
250 
400 
1260 
2960 
•4911 
SOURCES : The Economic Times, New Delhi, Dec. 8, 1980, p. 10; also appeared in the Soviet Review, the 
information Deptt. of the USSR Embassy in India, New Delhi, Vol. CVI, No. 37, Aug. 13, 1979, p. 46. 
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It is discernible from table 5.10 that the hydro-
electric and thermal power projects built in India as a re-
sult of Soviet collaboration have added 4,911 thousand kilo-
watts to the installed generating capacity of the country. 
A unique feature of the Soviet collaboration is that both 
hydro-electric and thermal power projects have been accorded 
equal importance, the installed generating capacity of them 
being 1951 and 2960 megawatt respectively. The USSR has ren-
dered valuable technical and financial assistance to India 
in the construction of the above cited 11 power projects 
with the aggregate capacity of 3,141 thousand kilowatts or 
20 per cent of the entire installed generating capacity in 
the country. 
The Neyveli Thermal Power Project in Madras, is the 
first largest thermal power project in India. This was in-
cluded in the list of projects covered by the Indo-Soviet 
agreement signed on Nov. 9, 1957. Under this agreement the 
USSR Government extended a credit of 595.3 million rouble 
(Rs. 119.1 millions) to India for financing, inter-alia, the 
imports of power generating equipment and technical services 
149 
from the USSR. This credit carried 2% per cent interest and 
was repayable over 12 years starting after one year of the 
imports of equipment and technical services from the USSR. 
The construction of the above project was started 
in 1959 and it was completed in three stages with 50 and 100 
thousand KW of units. The first unit was commissioned in 
August 1962. At present the Neyveli power project is one 
of the largest and most prominent of thermal power stations 
in India with a capacity of 600 thousand kilowatts and supplies 
149,. Capital, Calcutta, December 1975, p. 338. 
150. Ibid., p. 338. 
151. Eastern Economist, New Delhi, June 7, 1963, p. 1183. 
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152 electricity to a large industrial region, A distinguishing 
feature of this project is that low grade coal, i.e. lignite, 
is used as fuel. The construction work on this project was 
carried out by Indian Engineers under the guidance and super-
vision of Soviet specialists. While the services of the 
highly qualified Soviet experts were made available by the 
USSR for the construction of this project, the number of 
Soviet specialists and technicians has been kept at the mini-
mum with a view to involving and providing training to the 
Indian personnel during the construction of the project. The 
Neyveli thermal power project is of great significance for 
the economic development of South India, It provides, the 
whole complex of industrial enterprises in the Neyveli area 
with power, and also supplies power to the Tamil Nadu State 
Power grid for lighting and industrial uses. 
Indo-Soviet collaboration in the construction of the 
Neyveli thermal power projects paved the way for the construc-
tion of a number of power project in India. In 1961 and 1962 
contracts were concluded on the construction of thermal power , 
projects at Obra in Uttar Pradesh and Korba in Madhya Pradesh}^^ 
In 1961, the Uttar Pradesh State Electricity Board entered 
into a contract with the Soviet Trade Organisation "Techno-
promexport" for the preparation of the detailed project report 
and complete working drawings for the construction of Obra 
thermal power project in the district of Mirzapur in the vici-
nity of Singrauli coal fields The report provides for 
152. Soviet Review, New Delhi, Vol. 19, No. 48, November 4, 1982, 
153. Rodionov, N.j Soviet-Indian Joint Conmission - Prospects of Economic 
Corporation between USSR and India, New Delhi, Information Department 
of the USSR Embassy in India, 1978, p. 36, 
154. Ibid., p, 36. 
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eventual expansion of the station capacity to 750 thousand 
kilowatts. By 1970, five units of 50 thousand kilowatts were 
installed by Russia at the first stage of the project to 
generate 250 thousand kilowatts of electric power. In accor-' 
dance with the future plan of the project, five iinits of 200 
thousand kilowatts each will be installed in the third stage, 
thus making it the biggest thermal power project in India 
with a capacity of over 1,500thousand kilowatts. The Obra 
thermal power project, built with the USSR collaboration, 
provided employment to about 10,000 persons of various cate-
gories, such as engineers, technicians, skill and unskilled 
workers. The Soviet experts, besides providing guidance and 
supervision to Indian personnel, also introduced a systema-
tic programme for training the operating personnel at the 
Obra project. As a result of the availability of power in 
this region, two cement factories at Churk and Dalla and an 
aluminium plant have been set up in Mirzapur district alone, 
Obra thermal power station is playing an important role in 
the integrated operation of power 1 system in Northern and 
Eastern regions and has given impetus to the emergence of new 
industrial enterprises in public and private sectors. 
The USSR alsb rendered economic and technical assis-
tance in the construction of Korba thermal power project in 
the district of Bilaspur in Madhya Pradesh, with a capacity 
of 200thousand kilowatts, Korba, which was once an unknown 
agriculture based village, has now become an important cen-
tre of business activity, Korba thermal power project, 
which is the biggest in Madhya Pradesh, has been constructed 
with active Soviet collaboration. The four units of 50 
thousand kilowatts each of this project were manufactured in 
Leningrad in the Soviet Union and were installed by Indian 
Engineers at Korba in collaboration with the Soviet experts. 
With the commissioning of the fourth 50 thousand kilowatt 
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unit in July 1968, the station reached the designed capacity 
of 200 thousand kilowatts. With the installation of Korba 
thermal power project, Russia has immensely assisted Madhya 
Pradesh in transforming an agriculture-based State into rapi-
dly growing industrial region. As a result of the availabi-
lity of power, a number of public and private enterprises 
have come up in and around Bilaspur district providing emp-
loyment to tens of thousands of people in Madhya Pradesh. 
Korba thermal power station is supplying power to the major 
industries in Madhya Pradesh. The project has also proved 
helpful for rural electrification and energisation of pump-
sets for agricultural irrigation in Madhya Pradesh. The cons-
truction of Korba thermal power project was followed by other 
agreements between India and the USSR for the construction 
of two more thermal power stations at Patratu in the district 
of Hazaribagh in Bihar and at Harduaganj in the district of 
Aligarh in Uttar Pradesh. 
Patratu thermal power project near Ranchi in Bihar 
V7as built in collaboration with the USSR in accordance with 
a trade agreement signed between the Bihar State Electricity Board 
and the Soviet foreign trade organisation "Machinoexport" 
on September 3, 1962 in Patna, The agreement provided for 
the supply of 40,000 tonnes of Soviet power equipment worth 
Rs. 223.5 millions in exchange for traditional Indian commo-
157 
dies. The power station was designed by the Moscow branch 
of "Teploelectroproekt" (Thermal Power Design Institute) and 
54 Soviet specialist came to India to render technical assis-
tance in the construction and commissioning of the station in 
155. These industries include Bhilai Steel Plants, Aluminixrai Smelting Plant 
at Korba and a number of major textile mills. 
156. Eastern Economist, Twentieth Anniversary Number, New Delhi, June 7, 
1963, p. 1189. 
157. Soviet-Indian Joint Commission- prospects of Economic Cooperation 
between USSR and India, New Delhi, 1978, op. cit., p. 38. 
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consultation with the Bihar State Electricity Board. The 
foundation stone of the power project at Patratu in the dis-
trict of Hazaribagh in Bihar was laid down on February 13, 
1963 and the first 50,000 KW power generating unit started 
commercial operation on September 28, 1966. The Project, 
having four 50,000 KW and two 100,000 KW units each accounts 
for an aggregate installed generating capacity of 400 thou-
sand kilowatts and meets the power requirements of Bokaro 
Steel Plant, the Heavy machine building plants at Ranchi, a 
number of ancillary industries around the heavy engineering 
complex and also supplies power to the vast coal-mining 
area in Ramgarh. It has also given boost to the economic 
development of the Chhota-nagpur region. Due to the availa-
bility of power, more and more industries in this mineral-
rich state have come up, ranging from iron and steel, alumi-
nium, copper, zinc, locomotives, fertilizer, heavy machine 
tools, marine engineering, electrical equipment, sugar, 
cement, jute to a modern rice mill. 
24 India engineers of the Patratu thermal power pro-
ject have been trained in erection, operation, maintenance 
and control of the thermal power station in Doubas a coal 
mining and industrial region of Soviet Ukraine While work-
ing in Patratu,the Soviet experts trained more than 150 Indian 
engineers, technicians, foremen, operators, etc. Thus the 
fruitful Russian collaboration in the development of Patratu 
power project helped a long way in developing coal-mining, 
heavy engineering and steel industry, railway and several 
medium and small-scale industries in Bihar. A notable 
feature of Soviet-Indian collaboration in the construction of 
electric power stations has been that the USSR delivered with-
in the framework of the trade agreement complete equipment for 
244 
this project on inconvertible rupee payment basis, thus enab-
ling India to dispense with deficit foreign exchange. 
In May 1963, the U.P. State Electricity Board signed 
an agreement with the Soviet Trade Organisation "Technoprome-
xport" (now called Energomachexport) for the preparation of 
detailed project report and complete working drawings for the 
construction of Harduaganj thermal power station in the dist-
rict of Aligarh in Uttar Pradesh. The report provided for 
the eventual expansion of the capacity of Harduaganj Power 
Station to 300 thousand kilowatts with a reserved expansion 
capacity upto 800 thousand kilowatts. Accordingly the design 
for the new power station was prepared by Moscow Branch of 
the Soviet Design Organisation "Teploelectropockt", The desi-
gn provided for an overall capacity of 300,000 kilowatts, 
though only two units of 50,000 kilowatts, aggregating in 
power generating capacity of 100,000 kilowatts were installed 
at the beginning. According to the report, for the installa-
tion of the full 300 thousand kilowatts capacity technical 
facilities like the control room, coal handling plant, water 
treatment plant, etc. were to be constructed, The design was 
submitted to the UPSEB on November 5, 1964 and was accepted 
by the Uttar Pradesh State Electricity Board. Consequently, 
an agreement was signed with the Soviet organisation "Ener-
gomachexport" to supply the required equipment for the Hardua-
ganj power station. Energomachexport, Russian Trade Organi-
sation, accordingly supplied about 10,000 tonnes of power 
generating equipment with Rs. 55.88 millions for the project 
under review including boilers, turbines,, generators trans-
formers etc}^^ The Soviet experts provided the necessary 
guidance to the Indian engineers and actively supervised the 
161. information Department of the USSR Embassy in India : Soviet Indian 
Joint Commission - Prospects of Economic Cooperation between USSR 
and India, New Delhi 1978, p. 40. 
245 
construction of this project. The Harduaganj thermal power 
project is presently supplying power to the industrial comp-
lex in Aligarh district. With the increase in power availa-
bility numerous medium and large scale industries have come 
up in and around Aligarh district since the inauguration of 
Harduaganj power station on April 22, 1968, Over the years 
many villages have been electrified and irrigation pumpsets 
energised. Thus, the Soviet Union has added to the momen -
turn for further economic development of the region. 
Soviet Union has also collaborated in the develop-
ment of as many as six hydro-electric power projects in 
India, and has generously provided economic and technical 
asssistance in this respect. An example of this was the 
Soviet participation in the construction of the Bhakra 
Nangal Hydro Electric power project on the right bank of 
the river Sutlej in Punjab. A contract between the Govern-
ment of India and the USSR Government was signed in New 
Delhi on July 3, 1963 for the delivery of complete equip-
ment for 480,000 kilowatts Bhakra Nangal Kydro-Electrict 
(Right Bank) Power Station. Again^another contract was 
signed on April 29, 1964 for the supply from the USSR of 
one more power generating unit of 120,000 kilowatts for in-
creasing the capacity of the Bhakra Pdght Bank Hydel Power 
Project from 480,000 kilowatts to 600,000 kilowatts. This 
project was financed out of the 112.5 million Rouble credit 
(Rs. 595.3 millions) dated February 21, 1 9 6 1 , a c c o r d a n c e 
with the agreement, the five hydro-generation units of 120,000 
kilowatts each were manufactured in the USSR and supplied by 
162. Eastern Economist, Special Budget Number, 1976, March 26, 1976, 
p. 697, (The other projects covered by the credit include Koyali 
Oil Refinery, Coal Washery in Kathara, a refractory plant and"-
prospecting of oil and natural gas). 
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the Leningrad Metal Uorks of the Soviet U n i o n T h e design-
ing of the project was done in collaboration with Soviet 
Enterprises in Lengidropockt, USSR. The Soviet and Indian 
Engineers worked together for seven months and the design 
of the Bhakra Nangal Hydro-Electric Power Project was comp-
leted well in time and the construction was completed accor-
ding to schedule. 
Bhakra is the largest hydro-electric power project 
in India, a huge hydro-technical complex. It supplies elec-
tricity to more than 73,000 villages at 128 settlements and 
towns Besides, the dam ensures irrigation of 10 million 
acres of land and perhaps V7as a great help for the Green 
Revolution in India. Bhakra Nangal project has contributed 
and continue to contribute a lot to the growth of industry 
in Punjab, Haryana and Delhi. 
Indo-Soviet collaboration^in the development of 
hydro-electric pov/er project was further witnessed with the 
techno-economic involvement of the USSR in the construction 
.of Mettur Hydro-electric power project in the district of 
Salem in Tamil Nadu. Under a Soviet-Indian Trade agreement 
with Machinoexport of Moscow, four 56,000 KW hydro-generating 
sets alongwith power transformers and associated switchgears 
and two 200-tonnes capacity electrically operated overhead 
travelling cranes were supplied by the USSR to this project 
on rupee payment basis Machinoexport, an Soviet Trade 
Organisation, sent about a dozen Soviet specialists to help 
Indian engineers in the erection of generating sets , switch-
163. N. Rodionove : Soviet Indian Joint Commission, op. cit., p. 23. 
164. Ibid., p. 35. 
155, GDI, Census of India 1971 ; Census Centenary Monograph No.7, An 
Indo-USSR Collaborative Study, New Delhi, 1972, p. 30. 
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gears system, etc}'°'° The hydro-generating sets for the pro-
ject were manufactured by the Leningrad Metal Works of the 
USSR. The project was commissioned on Aug, 16, 1965 and 
reached to its final planned capacity of 224,000 KVJ with the 
installation of the forth units at the end of March 1967. 
This project has added to the accelerated industrialisation 
and economic growth of Tamil Nadu State> 
The USSR, under an agreement signed between India 
and the Soviet Union on December 10, 1966, undertook to 
assist India in the construction of Lower Sileru Hydro-elec-
tric Power Project with an installed power generating capa-
city of 690,000 KW.^ "^^  The project is located on the down 
stream of the upper sileru Hydel Power Project xi7ith a main 
» 
dam on Sileru river at Donkarayi in Vishakapatnam district 
of Andhra Pradesh State. The USSR supplied, in accordance 
with an agreement signed in New Delhi on November 10, 1967 
six hydro-generation units of 115,000 KW each for this pro-
ject. These were supplied by the Leningrad Metal works of 
the USSFv on rupee payment basis^^^This is "the biggest of all 
hydroelectric projects in the State, Obviously, the in-
creased power supply to the Vishakhapatnam district and 
other surounding areas has given im.petus to the emergence of 
new enterprises in Andhra Pradesh. Endowed with a rich vari-
ety of minerals, though an agriculturally dominated state, 
Andhra Pradesh has been able to establish a number of large 
scale industries like cement, chemicals, fertilizers, machine 
tools, heavy electrical machinery, electronics, steel etc,, 
especially around Hydrabad and Vishakhapatnam. This project 
has also benefitted agriculture and small scale industries 
in the state. 
166. Rodionove, N.; Soviet-Indian Joint Commission, op. cit., p. 35. 
167. GDI, Ministry of Information & Broadcasting; India-1967, A reference 
Annual, New Delhi, 1967, p. 422. 
168. The USSR Embassy in India, Soviet-Indian Joint Commission, op.cit., 
p. 35. 
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In Orissa, two hydro-electric power projects with 
an aggregate generating capacity of 385,000 KW were const-
ructed in collaboration with the USSR. The Hirakud Hydro 
Power Station is situated accross the river Mahanadi nearly 
ten Kilometers from Sambalpur. The hydro-generating units 
for the Hirakud Hydro-electric power project were supplied 
by the Leningrad Metal Works of the USSR, which have supp-
lied similar equipment to many other hydro power stations 
in India. The 25,400 KW hydro power station, built with the 
Soviet economic and technical collaboration,has been working 
satisfactorily since its inception in 1963 and is supplying 
power to a number of mineral-based industries in the state 
like iron steel plants, ferro-mangnese plants, ferro-silicon 
.'and aluminium smelter plants, cement plants, fertilizer plants 
sugar plants and others, most of which have been recently set 
up. 
To meet the growing industrial demand for power and 
harness the available hydro-electric potential in tlie state, 
another Hydro Power station was build x\?ith technical and eco-
nomic collaboration of the USSPv. at Balimela in Koraput dist-
rict of Orissa, The bulk of the equipment for the Balimela 
Hydro-electric Power Project was supplied by Leningrad Metal 
Works of the USSR. The blue prints for the project were 
drawn up in Leningrad and six hydro-generating units of 
60,000 KW each were delivered to India for this project by 
169 
the Leningrad Metal Works of the USSR. Besides, more than 
a dozen Soviet specialists from Giproprockt (USSR) assisted 
the Indian engineers in the construction of Balimela Hydro-
Power Stat ion In addition to the effective guidance and 
169. Census of India 1971 j Census Centenary Monograph No, 7, An Indo-
USSR Collaborative Study, op. cit,, p. 24, 
170. Ibid,, p. 24. 
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supervision, the Soviet experts also provided on-the-job 
training to the Indian engineers technicians and foremen. 
The electrical equipment for the installation of the pro-
ject in question was supplied by the USSR on rupee payment 
basis. 
As a result of Indo-USSR collaboration, another 
hydro-electric power project of 55,000 kilowatts came up 
at Linganamaki in Shimoga district of Karnataka. The USSR 
supplied two 26,000 kilowatts hydro-generating units for 
this power station, and Soviet experts rendered assistance 
to Indian engineers in the construction of this project. 
The electrical equipment for this project were supplied by 
the USSR on rupee payment basis. The actual worth of the 
imported equipment is not available separately. 
Presently a large thermal power project at Vindhya-
chal in Madhya Pradesh is being designed in collaboration 
with the USSR. In 1982 agreements were signed between the 
Soviet and Indian Organisations for the designing supply of 
equipment and sending of Soviet experts for constructing the 
1 7 2 
Vindhyachal thermal power project. The construction of 
Vindhyachal Thermal Power Project with a capacity of its 
first section amounting to 1,260 MW (with a provision for 
expansion upto 3,000 Ml^ ) is being financed by 520 million 
rouble credit extended by the USSR to India on December 10, 
1980. This is a project-bound suppliers credit for finan-
cing the imports of power equipment and technical services 
from the USSR. As usual, this credit is also repayable over 
a period of 10 years starting from the completion of shipments 
171. Facts for you, New Delhi, Vol. 4, No. 3, Nov.-Dec. 1982, p. 46. 
172. Facts for you, New Delhi, Vol. 5, No. 3, October 1983 p. 35. 
173. Soviet Review, New Delhi, Vol. XX, No. 10, March 5, 1984, p. 20. 
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for commissioning this project. It carries a 2% per cent 
interest per year, A detailed design of the project has 
already been submitted by the USSR and preparatory work is 
now under way at the construction site. The project is now 
under construction. Turbogenerators for this project will 
be made available by the USSR in the current year. The 
Vindhyachal Thermal Power Project is expected to considera-
bly improve the electric power supply to the densely popula-
ted ar'eas of Central India. 
In view of the growing industrial requirements of 
electrical energy, the USSR collaborated with India in the 
construction of Vindhyachal super thermal power station at' 
Waidhan in Madhya Pradesh. This projecfe is beinp; executed 
by the National Thermal Power Corporation (NTPC) for the 
contruction of which .the Union Cabinet has approved an out-
lay, of Rs. 900 crores^^^ For this Indo-Soviet Thermal Power 
Project, the USSR extended a credit of 400 million roubles 
(Rs. 4000 million) to I n d i a T h i s amount is meant to fina-
nce the imports of power equipment and engineering services 
from the USSR. Like other Russian credits it is also of the 
nature of a 'Suppliers' credit at 2% per cent interest rate 
per annum and repayable over a period of ten years. The 
Waidhan Super Thermal Power Project is a centrally owned pro-
ject and would contributed additional power to meet the in-
creasing industrial requirements of Madhya Pradesh, Maharash-
tra and Rajasthan. 
A major contribution of the USSR for the development 
of power projects in India has been the establishment of 
Heavy Electricals Plant at Ranipur near Hardwar in Uttar Pra-
desh. The USSR collaborated unit of the Bharat Heavy Electri-
cals Ltd, at Ranipur is a giant public enterprise engaged in 
174, Commerce Volume 144, No. 3699, Bombay, May 1982, p. 724. 
175. Ibid., p. 724. 
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manufacturing of thermal and hydraulic turbines and genera-
tor in the country. The annual production capacity of this 
plant is 2.7 million kilowatt equipment. The USSR collabo-
rated unit of the Bharat Heavy Electricals Ltd. at Ranipur 
is presently manufacturing hydraulic turbines and generators 
of the capacity from 1,000 .kilowatts and steam turbines and 
turbo generators from 50,000 kilowatts to 2,00,000 kilowatts 
capacity. The Heavy Electricals Equipment Plant at R.anipur 
supplied six thermal power generating sets with an aggregate 
capacity of 1260 thousand kilowatts and nine sets with an 
aggregate capacity of 534 thousand kilowatts to the thermal 
power stations located at Nasik (MP), Tuticorin (T.N,), Vija-
yawada (A.P.), Kolaghat (W.B.) and Bhusawal (Maharashtra)^^^ 
The hydraulic generating sets manufactured by the Soviet colla-
borated unit of the Bharat Heavy Electricals Ltd. at P^anipur 
were installed at Hydroelectric power stations located at 
Srisailam (A.P.), Salal (J & K) Lower Lagyap (Sikkim) and 
Shanan (Punjab) Thus, by assisting India in the manufac-
ture of electrical equipment within the country the USSR has 
not only relieved India to save her valuable foreign exchange 
but has also contributed towards the growth of export capaci-
ties of the country. 
SOVIET COLLABORATION IN OIL PROJECTS 
The USSR has played a dynamic role in assisting the 
development of petroleum production and refining in India. 
On the invitation of the Government of India, the USSR sent to 
India a highly qualified group of Soviet Geologists in December 
1955 to assess the oil resources of the country and work out 
a perspective plan for geological survey and oil exploration 
in 1956-61. Till then, India had no oil Industry of its own, 
176. Eastern Economist, New Delhi, Vol. 70 No. 16, April 21, 1978, p.798. 
177". Ibid., p. 798. 
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though decision regarding the establishment a national oil 
industry in the Second Five Year Plan had been taken. Accor-
dingly, the Oil and Natural Gas Commission was set up by the Govern-
ment of India in 1956 with the active Soviet assistance to 
undertake the exploration and extraction of crude oil and 
natural gas in the country. . 
The Soviet specialists familiarised themselves in 
close collaboration with Indian Oil specialists, with all the 
available material on oil reserves in India, visited a number 
of sedimentary basin areas of possible oil reserves, and mar-
ked out a number of oil-bearing areas for prospecting. The 
recommendations made by Soviet specialists were taken as the 
basis for the development of the national oil industry in 
the second five year plan period (1956-61). 
Under an agreement signed on May 25, 1956, the USSR 
supplied to India three deep oil drilling rigs and technical 
assistance to the ONGC for the exploration and production of 
178 
cruide oil. Again, in November 1956 another agreement to 
undertake oil prospecting on large scale and to supply nearly 
two hundred oil technicians from the USSR was signed, (See, 
Michael Kidron, cited below p, 114), 
Since 1957, the USSR has been rendering effective 
technical assistance to India in the exploration and develop-
ment of oil and gas fields as well as in the establishment of 
a national oil industry. The USSR oil specialists collabora-
ted with the ONGC in prospecting the 24 oil fields in Gujarat,, 
namely Lunej, Cambay, Wadsar, Ankleshwar, Kalol, Kasamba, Sanan-
dol, Olpad, Nawagaon, Kim, Kathana, Kaidi, Mehsana, Dholka, 
Brakd, Vosua, VJalod, Dumas, Thar ad, Vaso, Bachraju, Sobbagav 
178. G.O.I., Ministry of Information and Broadcasting, India-1975, 
New Delhi, 1975, p. 372. 
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and WatamanP^ In Assam, the USSR assisted in prospecting five 
oilfields in collaborati-on v/ith the ONGC experts, namely 
180 
Lakwa, Rudrasagar, Disangmukh (Sibsagar)jGalekied, Borhollo. 
Similarly the USSR specialists also collaborated India in pros-
pecting one oilfield in Badra^West Bengal, one oilfield in 
JawalamukhijHimachal Pradesh one oilfield in Koshiarpurj Punjabj 181 
and one oilfield in Kashmir. India imported oil-rigs and spare 
parts for drilling rigs from Russia worth Rs. 30 lakh and 40 
lakhs respectively for Cambay and Ankleshwar oilfields. 
Soon after prospecting the above oilfields, the Soviets 
worked out programmes of exploration work, and pin-pointed a 
number of regions for drilling work. As a result of Indo-USSR 
collaboration, oil and natural gas deposits were discovered in 
several parts of India, which firmly put India among the oil-
extracting nations. The oil was struck in Cambay in Sept.1958. 
in Ankleshvjar in May 1960, in Rudrasagar in December 1960, in 
TOO 
Kalol in June 1961 and in Novagaon in 1962. In 1976, a group 
of Soviet and Indian experts studied the predictable reserves 
of oil and gas in Gujarat, Assam, Bengal, Tamil Nadu and 184 
Tripura, and pin-pointed a number of prospective regions. 
The expenses incurred in respect of geological surveys, pros-
pecting and payments to the participating Soviet personnel 
179. Soviet Review, Information Deptt. of the USSR Embassy in India, New 
Delhi, November 4, 1974, p. 45. 
180. Ibid., p. 46. 
181. Soviet-Indian Joint Commission, Prospects of Economic Cooperation 
between USSR and India, New Delhi, 1978, op. cit., p. 31. 
182. Spare parts for oil rigs were imported under a contract with the 
Russian trade organisation signed on December 29, 1963, while oil 
rigs were imported vide contract signed on June 2, 1964. (See, 
Eastern Economist, New Delhi, January 14, 1963, p. 119. and June 15, 
1964, p. 908.) 
183. Soviet-Indian Joint Commission, Prospects of Economic Cooperation 
between USSR and India, New Delhi, op. cit., p. 31. 
184. Prospects of Economic Cooperation between USSR and India, New Delhi, 
Information Department of the USSR Embassy in India, 1978, op. cit. 
p. 32. 
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were met out of the 300 million rouble credit (Rs. 2500 million) 
1 qc 
made available by the USSR to India on December 10, 1966. 
Altogether eleven oil field have been discovered in India with 
the help of Soviet specialists. Indigenious production of crude 
oil from these fields has enabled India, besides saving millions 
of rupees in foreign exchange, to strengthen its economic inde-
pendence in this invaluable source of energy. 
The USSR also rendered assistance to India in the pros-
pecting and exploration of off-shore oil. In 1964-65, as a 
result of researches carried out by the Soviet Seismic vessel 
"Academician Arkhangelsky", bright prospects for large reser-
ves of oil in the West Coast of India were established by the 
Soviet and Indian geologists. These predictions by the Soviet 
experts vjere corroborated by the large sea-oil deposits (called-
Bombay High) which were discovered recently, The USSR assisted-
the ONGC in off-shore oil and gas seismic prospecting and set 
up 15 structures in the Bay of Bengal (in Kauvery Delta, Tamil 
Nadu, Company and Kutch in Gujarat)^®.^ A gas field with a 
capacity of 750,000 cubic metre per day was also set up in 
187 Cambay (Gujarat) in collaboration with the USSR. Recently, 
the USSR is assisting India in the geological prospecting for 
oil and natural gas in Gujarat, Assam, West Bengal Tripura 
188 
etc. Russia has also collaborated in the establishment of 
many technological institute for the training of a national 
cadre of technical personnels. Of these, the Scientific- 1 OQ 
Research Institute of Drilling Technology at Dehra Dun (U.P.) 
is directly related with the development of oil industry in 
India. 
185. Eastern Economist, New Delhi, Budget Number 1975, p. 601. 
186. The Economic Times, Delhi, December 8, 1980, p. 10. 
187. Soviet Review, Delhi, Vol. XVI, No. 6, Feb. 5, 1979, p. 48. 
188. Soviet Review, New Delhi, Vol. XVI, No. 37, August 13, 1979, p. 48. 
189. Ibid., p. 48. 
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The expenses incurred by the ONGC in respect of seis-
mic surveys and for prospecting of oil and natural gas by the 
Soviet specialists were covered under the USSR 112.5 million 
rouble (Rs, 595.3 million at predeveluation rate of exchange) 
190 
credit, dated February 21, 1961T This credit was extend by 
the USSR to India under an agreement which envisaged rendering 
of technical and economic assistance for the prospecting of 
oil and natural gas in the above mentioned oil works of the 
ONGC. It bears an interest of 2% per cent and is repayable 
in 12 years. The USSR again extended a credit of 300 million 
roubles (Rs.2,500 millions, at predevaluation rate of exchange)^ 
on Dec. 12, 1966 to India covering, inter alia, the prospecting 
and drilling operations of the ONGC in collaboration with the 
USSR specialists.^^^ A credit of 250 million rouble (Rs. 2083.2 
million) was further extended by the USSR to India on April 27, 
1977. Covering, inter alia, the prospecting or/and extraction 192 
of oil in the country. Both these credits provided for the 
import of oil equipments and technical services from the USSR. 
In 1976, a group of Soviet and Indian geologists com-
pleted the work of estimating oil and gas reserves and drawing 
up plans for carrying out geological survey and prospecting 
in the various sedimentation basins of India. In 1978, Soviet 
experts drew a programme for geological survey and prospecting 
work in West Bengal, which defined top priority areas for pros-
pecting for oil and gas in the next five years period. Late 
in 1979, a group of Soviet and India experts prepared a project 
design for the complete working of the country's basic oil 
190. RBI, Report on currency and Finance for the year 1974-75, Bombay, 
Vol. II, Statistical Statement 93, p. 154. 
191. Eastern Economist, New Delhi, Special Budget Number, March 20, 1981, 
p, 751, 
192. Eastern Economist, New Delhi, Special Budget Number, March 20, 1981, 
p. 751. 
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deposit at Ankleshwar, as a result of which an increase in 
commercial oil reserves was determined which augmented the 
potentialities of the oil fields. In 1980, Soviet and Indian 
experts completed the framing of the new programme for the 
comprehensive development of the oil industry of India until 
1990. 
Soviet organisations rendered the ONGC technical 
assistance in the maintenance of oil fields, in the solution 
of technological questions of drilling deep holes and wells 
in complex geological conditions, in the work of the institu-
tes of drilling techniques and technology in Dehra Dun and of 
working deposits in Ahmedabad. For these purposes, the nece-
ssary equipment is being supplied and Soviet specialists are 
sent to India, the Soviet Indian collaboration is convincin-
gly evidenced by the Soviet Indian documents signed during 
the visit of Leonid Brezhenev to India in 19 73 and by the 
long term programme for economic, trade, scientific and tech-
nical co-operation between the USSR and the Republic of India 
signed in 1979, which define the major promising lines, pro-
jects and forms of cooperation for its expansion on long term 
basis, A protocol was also signed, which outlined the basic 
directions and specific ways of the development of Soviet-
Indian cooperation in the field of oil production. The two 
sides have also agreed on jointly drawing up programmes for 
the introduction of machanised oil production techniques in 
India's western and eastern areas, and also on measures to 
increase oil production through making more effective use of 
existing wells. 
The discovery of large oil deposits enabled India 
to start the establishment of oil refineries in the public 
sector. The USSR again collaborated with India in building-
up of oil refineries. The USSR rendered financial as well 
as technical assistance to India in the construction of three 
257 
oil refineries at Barauni (Bihar), Koyali (Gujarat) and 
Mathura (U.P.) with an aggregate refining capacity of 12 
million tonnes of crude oil per year. 
Under an agreement signed on September 28, 1959, the 
the USSR extended a credit of 225 million roubles (Rs.119.1 
millions at predevaluation rate of exchange) to India for the 
construction of an oil refinery at Barauni in Bihar with a 
capacity of 3 million tonnes of oil per annum.^^^This credit 
was repayable in 12 years and carried an interest of 2% per 
cent per annum. The agreement envisaged for the provision 
of technical and economic assistance from the USSR for the 
construction of Barauni oil refinery. India contracted the 
USSR trade organisation on June 17, 1961, for the supply of 
a detailed project report and working drawings for the refi-
194 
nery. Subsequently, another agreement was signed between 
India and the USSR foreign trade organisation "Technopromex-
port" for the delivery of Soviet oil equipment to India worth 
Rs. 70 million for the Barauni oil r e f i n e r y I n 1965 the 
USSR, organisation supplied 1,540 tonnes of equipments and 
materials for the expansion of the Barauni oil refinery capa-
city from 2 to 3 million tonnes of crude oil. Of the Rs.119.1 
million credit extended by the USSR for the construction of 
Barauni oil refinery Rs. 118.9.million were utilised and a 
balance of Rs. 32 million remain unutilised as on March 31, 
1982.^^^ The refinery was constructed under the supervision of 
the Soviet specialists, who also rendered technical assistance 
to the Indian engineers in this regard. They were paid for 
193. RBI, Report on currency and Finance for the year 1974-75, Bombay, 
Vol. II, Statistical Statement 93, p, 154, 
194. Capital, Calcutta, Vol. 37 No. 7, July 15, 1961, p. 34. 
195. See Capital, Calcutta, May 14, 1962, p. 62. 
196. Eastern Economist, New Delhi, March, 20, 1981, p. 351. 
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.their services by India out of the Russian credit mentioned 
above. The credit extended by the USSR to India for Barauni 
oil refinary was, in fact, on barter basis. Being a project 
bound credit, it was meant for purchases of oil equipment 
and technical assistance from the USSR and was repayable to 
the USSR in rupees, which the latter used to effect purchases 
of Indian traditional commodities, mainly raw materials. 
The USSR also rendered assistance in the establish-
ment of another oil refinery at Koyali in Gujarat. In this 
context, a contract was signed on February 12, 1962 with the 
USSR organisation for the preparation of a project report 
and working drawings Soon after this, the USSR extended a 
credit of 112.5 million roubles (Rs. 595.3 millions, at pre-
devaluation rate of exchange) on February 21, 1962, inter 
alia, for financing imports of oil equipment and technical 
1 9 8 
services by India from the USSR. Under an agreement signed 
on Oct. 11, 1963 between the ONGC and Soviet supply organi-
sation "Tiajpromexport" India received oil equipment valued 
at 80 million rupees for the Koyali r e f i n e r y T h i s was 
financed from the above Soviet credit. Addressing the meet-
ing at the foundation laying ceremony of the Koyali refinary, 
the then Prime Minister of India Mr. Jawahar Lai Nehru said, 
"This refinary is being commissioned with the collaboration 
of USSR,.,.. Russians know so many techniques. We can learn 
a lot from. them. We can benefit from this learning." ^ ^"^Before 
the construction of this refinery in 1963 Koyali was a little 
steepy village, which has now grown into a large industrial 
'97. Financial Express, Bombay, February, 13, 1963, p. 10. 
'8. Eastern Economist, New Delhi, Annual Number 1964, p. 1184. 
I. ;Cn<aian Finance, Calcutta, Nov. 1963, p. 678. 
1 . Eastern Economist, New Delhi, Twentieth Anniversary Number, June 7, , 
1963, p. 1187. 
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centre of Gujarat state. Based on oil products of Koyali 
refinery, a state petrochemical complex has been built near-
by, which, till then, was the largest in the country. Koyali 
was the first oil refinery in India in which Indian organi-
sation contributed about 65 per cent towards the designing and 
construction work, Soviet organisations supplied only some com-
201 
plex equipments and technical assistance. Under a contract 
signed on December 16, 1964, the ONGC required the USSR orga-
nisations "TIAJPROMEXPORT" to undertake the expansion of Koyali 
refinery from an already established annual refining capacity 
of 2 million tonnes to 3 million tonnes of crude oil. The con-
struction of the foregoing two oil refinaries with a capacity 
of 3 million tonnes of oil a year each, constituted the basis 
of India's public sector in the oil refining industry. Sett-
ing up of these refineries with the financial and technical 
collaboration of the USSR, reduced India's dependence on world 
oil markets and saved the country from foregoing a considerable 
amount of its valuable foreign'exchange. Recently, Indian 
engineers have raised the refining capacity of Barauni and 
Koyali refineries to 3.3 million tonnes and 7.3 million tonnes 
of oil per annum respectively. 
With the spurt in industrialisation follov/ed by gra-
* 203 dual increase in the consumption of oil products, it was 
difficult for the Indian oil refining industry to meet the 
country's mounting requirements for oil products. Consequently, 
India had to spend a considerable amount of foreign exchange 
towards the imports of petroleum and oil products from the in-
ternational oil market, Several agreements were signed with 
201. Prospects of Economic Coperation between USSR & India, New Delhi, 
Information Deptt. of the USSR Embassy in India, 1978, op.cit.,p.32. 
202. Capital, Calcutta, January 1, 1965, p. 24. 
203. Oil Consumption in India was 36 million tonnes in 1981 as against 
7.9 million tonnes in 1960 (Soviet Review, New Delhi, April 26, 
1982, p. 18). 
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the USSR in respect of conducting seismic survey, oil pros-
pecting in promising areas of the country and speeding up of 
the drilling operations for increased production of domestic 
crude. With the striking up of oil in different sedimentary 
basins of the country, India determined to set up another oil 
refinary at Mathura in Uttar Pradesh. Again, the USSR colla-
boration was sought for this purpose. Accordingly, an agree-
ment between the two countries was signed on June 20, 1973 
for the construction of Mathura Oil Refinery with a capacity 
of 6 million tonnes of oil per annum as the biggest oil refi-
nery in South and South-East Asia.^ *^ ^ Besides rendering assis-
tance to the Indian organisation (Oil India Ltd.) in design-
ing the Mathura refinary, in assembling, adjusting and commi-
ssioning equipment, the Soviet organisations also provided 
training to Indian specialists. The USSR trade organisation 
"Tiajmoexport" supplied a total of 32,000 tonnes of oil equip-
ment and materials for Mathura Oil refineryHowever, the 
share of Soviet organisations in the construction of Mathura 
oil refinary was only 20 per cent while 80 per cent 
tribution towards designing and construction work was made by 
Indian organisations and experts, mainly due to Russia's coll-
aboration in training the Indian personnel and in the installa-
tion of machine building industry in India which has become 
capable of producing sophisticated oil processing equipment. 
The aforestated supply of some complex oil processing equipment 
supplied by Soviet organisations were financed out of the bala-
nce amount of the USSR 2,500 million rouble credit dated Decem-
ber 10, 1966, which was repayable over 12 years and carried 
204. Soviet Review, New Delhi, Vol.19, No.19-20, April 26, 1982, p.18. 
205. Ibid., p. 19f Oil equipment for Mathura refinary were supplied in acco-
rdance with contracts signed between the two countries in Moscow on 
Oct. 4, 1975 (See India 1976, p. 417). 
206. Ibid., p. 19. 
207. Ibid., p. 19. 
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an interest of 2% per cent per annum. Mathura oil refinary 
is designed to process oil imported from the Middle-East as 
well as that obtained from the Bombay High. This refinary is 
capable to turn out 2,000 tonnes of high-grade diesel fuel, 
800 thousand tonnes of naptha, 650 thousand tonnes of Kerosene 
350 thousand tonnes of petroleum, 180 thousand tonnes of liqu-
ified gas and a number of other oil products .^°^Besides enab-
ling India to save a considerable amount of foreign exchange 
towards the import of petroleum from the world oil market, the 
Mathura oil refinary is also capable to meet the requirements 
of oil and oil products of the states of Rajasthan, Uttar Pra-
desh, Haryana, Punjab, Jammu and Kashmir as well as of the 
Union Territory of Delhi. Moreover, the refinery will, when 
it reaches its designed capacity, deliver feedstocks for the 
fertilizer factories in Bhatinda, Panipat and Kota, and for the 
the country's petrochemical industries. 
Thus, Soviet collaboration in the field of oil indus-
try in India has been comprehensive and embraces a whole range 
of activities connected with the developm.ent of this vital sec-
tor in the fast growing economy of India, which includes pros-
pecting and extraction of oil, implementation and supply of 
oil equipment, materials, deputation of specialists, training 
of national cadre of technical personnel and construction of 
oil refineries, 
m j S S i m COLLABORATION IB THE DEVELOPMEI^T OF COAL PROJECTS 
Coal development has become a task of major importance 
for India in view of the world oil crisis. Besides the fore-
208. See, Eastern Economist, New Delhi, Special Budget Number, March 20, 
1981, p. 751, 
209. Soviet Review, New Delhi, Vol. 19, No. 19-20, April 26, 1982, p. 18. 
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going power and petroleum projects, the USSR has also rende-
red considerable economic and technical assistance to India 
in the development of a number of modern coal industry enter-
prises. The Russian collaboration towards the development of 
coal mining industry in India dates back to December 1955 
when the USSR agreed to supply 20 coal drilling rigs. In 
1956, the USSR offered technical assistance to the overwhel-
mingly privately owned coal mining industry^.^^ Though the 
Russian economic assistance started flowing in during 1955, 
it could not be listed with the public sector coal projects 
212 
of the Second Five Year Plan, but covered the coal-mining 
projects of the Third Plan as well as the projects carried 
over from the Second Plan. 
The USSR extended a credit of 112.5 million roubles 
(Rs. 595.3 million at post devaluation rate of exchange) to 
India on November 9, 1957, inter alia, for the construction 
of two deep and one open-cast coal mine at Korba coalfield, 
"set up a repair workshop for coal mining equipment at Korba 
and a plant for the manufacture o£ coal-mining machinery at 
213 
Durgapur, on the terms cited earlier. Consequently, two deep 
coal mines, namely, 'Surkhachar Coal Mine' with a capacity of 
1,100 thousand tonnes of coal per year and 'Banki Coal Mine' 
with a capacity of 600 thousand tonnes of coal per year, were 
built in Madhya Pradesh in collaboration with the USSR tech-214 nical and financial assistance. Covered by the above USSR 
210. Berliner, Joseph, S,; Soviet Economic Aid. Frederik, A, Praeger 
for Council on Foreign Relations, New York, 1958, p. 200, as quoted 
by Michael Kidron in Foreign Investment in India, Oxford University 
Press, London, 1965, p. 114, 
211. Kidron, Michael; op, cit., p. 114, 
212. GDI, Planning Commission j Second Five Year Plan, New Delhi, 1956, 
p. 417^ (includes South Arcot Lignite Project). 
213. Eastern Economist, Budget Number 1975, New Delhi, March 1975, p.601. 
214. Soviet Review, New Delhi, Vol 16, No. 37, August 13, 1979, p.45. 
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credit, an open cast coal mine, namely, 'Manikpur Coal Quarry/ 
Carrier' with an annual capacity of 1,000 thousand tonnes of 
coal, also came up in Madhya Pradesh with the Soviet collabo-
215 
ration. Mining equipments for this colliery were supplied 
by the USSR in accordance with a contract signed on April 2, 
1963 between Coal India Ltd. and the Soviet Trade Organisa-
tion,^^^In addition, the USSR also assisted in setting up a 
workshop for carrying out medium repairs and general overhaul-
ing of coal mining machinery in Korba (M.P.) with a capacity 
of repairing 7.5 thousand tonnes of equipment per year. It 
may be pointed out here that the construction of Korba ther-
mal power station (M.P.) also with the USSR collaboration has 
significantly assisted the coal-mining operations at the above 
mentioned mines. It may also be recalled that during the same 
period the USSR also happened to collaborate in the develop-
ment of an iron ore and a lime ore mine in Madhya Pradesh, be-
sides the Bhilai Steel Works. The development of coal mines 
in Madhya Pradesh provided employment to hundreds of thousands 
people of the state and also encouraged the setting up of new 
industrial enterprises. These mines meet the coal requireme-
nts of metallurgical and other industrial enterprises as well 
as thermal power projects in Madhya Pradesh, Maharashtra, 
Gujarat and Southern Indian States. Supported by the USSR 
financial assistance of 112.5 million roubles, the Soviet 
technicians helped India in building up of a mining equipment 
plant at Durgapur in West Bengal with a capacity of 45 thou-218 
sand tonnes of mining equipment per year. In accordance v/ith 
an agreement signed on July 30, 1962, the USSR supplied mate-
rials and equipment for the Durgapur coal-mining machinery 
215. Soviet Review, New Delhi, Vol. 19, No. 19-20, April 26, 1982, 
P. 45, 
216. See, Economic Times, April 3, 1963. 
217. Soviet Review, New Delhi, August 13, 1979, op. cit., p. 46. 
230. Ibid., p. 134. 
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plant, the worth of which is not separately available. The 
establishment of Durgapur Mining and Allied Machinery Plant 
has contributed to import-substitution and helped India to 
save considerable foreign exchange. Covered by the above 
Soviet credit, a contract with Russia was signed on September 
16, 1963, envisaging the setting up of a coal washery at 
Kathara in Bihar with a capacity of 3,000 thousand tonnes of 220 
washed coal per year. The processed coal from this washery 
is being used by the Bokaro Steel Plant and Patratu Thermal 
Power Station, both in Bihar. 
In Dec. 1966, the USSR further extended a credit of 
300 million rouble (Rs. 2,500 millions) envisaging to finance 
221 
a number of coking coal mines in Bihar. Under a contract 
signed on October 3, 1973 in Calcutta, between the Coal Mines 
Authority of India and the Soviet Organisation 'Machinoexport' 
the USSR supplied India heavy duty coal mining equipment worth 222 
Rs. 39 million. Again, on the request of the Government of 
India, a group of over a dozen Soviet Coal experts led by the 
USSR Minister of Coal Industry arrived in New Delhi in 
Deeember 1973, who jointly with Indian specialists from the 
Institute of Coal Industry in Ranchi prepared the feasibility 
report for the complex of Singrauli (Uttar Pradesh) and Rani-223 
ganj (West Bengal) coal deposits, Soviet and Indian expets 
also prepared a techno-economic report for constructing two 
mines, the Jhanjhar-I and Jhanjar-II with an overall capacity 
of 5,300 thousand tonnes of coal per year at the Raniganj 
219. Soviet Review, New Delhi, August 13, 1979, p. 46. 
220. Ibid., p. 45. 
221. Financial Express, Bombay, December 12, 1966, p. 8. 
222. Financial Express, Bombay, Sept., 8, 1974, p. 4. 
223. Rodionov, N.i Soviet - Indian Joint Commission, op. cit., p. 41. 
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coal deposits Besides this, the Soviet and Indian specia-
lists are jointly conducting experimental work at Nakrakonda 
and Chinakuri coal-mines in Bihar for caving the roof with 
long face in the conditions close to those of the future 
mines of Jharia-I. 
Thus, the USSR is presently providing India assis-
tance for developing new coal mines at Singrauli, Ramgarh 
and Raniganj with a total annual capacity of about 1,600 
thousand tonnes per annum. The individual details of the 
Indo-Soviet collaborated coal mines are given below :-
- Surkhachar Coal Mine, Korba (Madhya Pradesh) with 
a capacity of 1.1 million tonnes of coal a year. 
- Banki Coal Mine, Korba (Madhya Pradesh) with an 
annual capacity of 600 thousand tonnes of coal per year. 
- Manikpur Coal Quarry, Korba (Madhya Pradesh) with 
a capacity of one million tonnes of coal per annum. 
- Kathara Coal Washery (Bihar) with an annual capa-
city of 3 million tonnes of coal. 
- Coal Pit at Ramgarh (Bihar) with a capacity of 3 
million tonnes of coal per annum, (under construction). 
- "Jayant" Coal Pit at Singrauli (Uttar Pradesh) 
with a capacity of 10 million tonnes of coal a year (under 
construction). 
- Jhanjhra-I Coal Mine in Raniganj OJest Bengal) with 
a capacity of 2.8 million tonnes of coal per year. (under 
construction). 
224; Rodionov, N.: Soviet-Indian Joint Commission, op. cit., p. 41. 
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- Modernisation of Kathara and Patherdih Coal 
Washeries, the latter being built with the collaboration 
of the USA. 
It is discernible from the foregoing discussion 
that the joint work by Soviet and Indian experts on the 
above mentioned projects has laid down a good foundation 
for the future development o£ coal industry in India. In 
view of the recent world oil crisis, the USSR has immen-
sely helped India to augment coal production for basing 
its energy programmes on this vast energy resource of the 
nation. 
The USSR entered into economic and technical colla-
boration for the development of various energy projects in 
India when the Western powers were hostile to India's policy 
o ^ C 
of industrialisation, Russia provided the timely assistance 
to India in the installation of energy projects by providing 
financial assistance at 2% per cent per annum when the Western 
nations and credit institutions were charging over 10 per 
cent interest per annum. The USSR collaboration being based 
on the fundamental principles of mutual benefit, equality 
and respect for sovereignty, has assisted, to a large extent, 
in breaking the monopoly of imperialism in economic ties with 
the developing countries including India, by providing them 
the necessary economic and technical assistance to achieve 
their economic independence, and protect themselves from the 
discriminating system of economic relation with the West Euro-
pean countries. Thus, Russian collaboration has made a very 
225. For example, the USA refused to collaborate in the construction of 
Bokaro Steel plant & Barauni refinary. 
226. Soviet Review, New Delhi, information Department of the USSR Embassy 
in India, Vol, XVIII, No, 9, February 19, 1981. 
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significant contribution in the development of wide-spread 
and strong infrastructure in diversified spheres of the 
energy sector in India, and thereby to the strengthening of 
India's economy and the country's progress towards self-
reliance. The construction of a number of energy projects 
with the USSR collaboration, as detailed in the preceding 
pages, has an important bearing on the Socio-economic and 
industrial development of India, indeed. More and more 
employment opportunities were created and hundreds of thou-
sands people are presently working in industries which came 
up as a result of the Russian collaborated energy projects. 
The collaboration of the USSR in the construction 
of above mentioned power projects, oil refineries and coal 
mines has been of an all-round character; the soviet orga-
nisations worked out the technical documentation, manufac-
tured and delivered to the projects the necessary equipment 
and materials, assisted in the construction of the projects, 
in the adjustment and'commissioning of the equipment as well 
as in quick mastering of the designed capacities of the pro-
jects. The Soviet Union rendered large scale assistance in 
the training of Indian engineers and experts directly at the 
construction site and during the commissioning of the plants 
and at the specially set up training centres. A large num-
ber of Indian specialist obtained training at various enter-
prises in the USSR. 
Besides providing technical assistance and deputing 
Soviet specialists for the construction of different power 
project, refineries, and coal mines, the Soviet union also 
provided long term credits on favourable terms, which forced 
the developed Western Capitalist countries, particularly the 
USA, to gradually soften the terms of their credits. Follow-
ing the USSR, the FRG and Britain made considerable changes 
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in the terms of their credits for the construction of power 
projects in India. 
As highlighted above, the terms of the USSR colla-
boration in the construction of the aforestated energy pro-
jects has been quite lenient. To enable India to make pay-
ments for the delivery of machinery and equipment for these 
projects, as well as for the business trips of Soviet spe-
cialists to India for the purpose of giving technical assis-
tance and for the training of Indian personnel in the USSR, 
the Soviet Union has granted India long-term credits at 2% 
per cent interest. After their utilisation these credits 
are repayable over 12 years by deliveries to the USSR of the 
traditional Indian export commodities. 
CZECHOSLOVAKIA 
Following the Russian policy, other East European 
countries also collaborated v/ith India in the development 
of energy projects. In comparison to the USSR their contri-
bution in this respect has been quite low. Nevertheless, 
India has benefitted from the assistance extended by these 
countries in so far as such assistance has greatly eased 
the country for bringing up several power project. A brief 
description of the collaboration of other East European coun-
tries is attempted in the following pages. 
In lines with the USSR the government of Czechoslo-
vakia also extended financial as well as technical assistance 
directed towards the development of energy projects in India. 
The Government of Czechoslovakia has extended three credits 
to India totalling Rs. 1,668 million for financing the High 
Pressure Boiler Plant at Tiruchirapalli (Tamil Nadu), Heavy 
Power Equipment plant at Hyderabad (H,P.) and Ennor thermal 
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Project at Chingleput (Tamil Nadu) Under all the three 
credits both the repayment of principal and payment of in-
terest are made in rupees, which are utilised by the Czech 
authorities for the purchase of Indian goods according to 
the provision of the Indo-Czech Trade Plan. The rate of 
interest on Czech credits has been 2% per cent per annum, 
n n p whereas repayment period has varied between 8 and 12 years. 
Like the USSR, Czechoslovakia has also not extended 
any credit exlusively for power projects. Out of the second 
Czech credit valued at Rs. 607,4 million, a sum of Rs. 133.5 
million was earmarked for the construction of Ennore thermal 
power project with an installed capacity of 450 megawatts 
229 
in Chingleput district of Tamil Nadu. . The credit carried 
2% per cent interest per annum and was repayable over 12 
years, including a grace period of one year. proj ect 
has greatly assisted Tamil Nadu in meeting the industrial 
and agricultural demand of the State. The power generating 
equipments for this project were supplied by the Czech 
firms, while Czech engineers supervised the construction 
work. 
Besides financing the above power project, the 
Czech government has also contributed towards the establish-
ment of High Pressure Boiler Plant (now under BHEL) at Tri-
veverumbur near Tiruchirapalli in Tamil Nadu. The Czech 
Government extended a credit of Rs, 332 million at 2% per 
annum for financing the import of plant and machinery for 
227. Eastern Economist, New Delhi, Vol. 64, No. 10, March 7, 1975, 
p.592, 
228. Ibid., p. 592. 
229. Venkataraman, K,? Power Development in India, New Delhi, Wiley 
Eastern, Pvt. Ltd., 1972, p, 134, 
230. Ibid., p. 134. 
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this plant from Czechoslovakia?^^It was repayable over 8 
years including a grace period of one year^^^ Messrs Techno-
export of Prague (Czechoslovakia) were appointed as techni-
cal consultants, who prepared the project report in consul-
tation with Indian engineers for the manufacture of high 
pressure boiler equipment upto 750 megawatt generating capa-
233 
city. The Tiruchirapalli high pressure boiler plant is 
engaged in the production of boilers of varying capacities 
since its inception in May 1965. It supplied 39 m.w., 60 
m.w., 100 m.w. and 200 m.w. boilers for installation at 
various thermal power stations in India.^ '^  
Another plant for the manufacture of steam tubrines 
turbo-alternators and pumps at Hyderabad has also been deve-
loped with Czech technical and financial assistance. This 
project was also covered under the second Czech credit of 
Rs. 607.4 million on terms mentioned above. Messrs Techno-
export of Parague have been the technical consultants for 
this plant. The Heavy Power Equipment Plant at Hyderabad is 
engaged in the manufacture of the above power equipment upto 
100/110 megawatt generating capacity. It has supplied ppwer 
generating sets of 12 mw. 25 mw., 55/60 mw,, 100/110 mw. to 
different power projects, in the country. 
It is, therefore,, understandable that within its 
capacity Czechoslovakia has extended financial as well as 
technical assistance for the development of power projects 
231. Sharma, R.K.; Foreign Aid to India, New Delhi, Marwah Publications, 
1977, p. 77. 
232. Ibid., p. 77 
233. Gupta, J,N. and Others (ed,) : Directory of Foreign Collaboration 
in India, Vol. II, Section 5, New Delhi, p. 22. 
230. Ibid., p. 134. 
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in India. The Czech government has, though financed on 
comparatively harder terms, enabled India to establish 
two plants for the manufacture of power generating' equip-
ment within the country and save a sizeable portion of 
foreign exchange, which otherwise India would have to incur 
towards the import of such equipment from abroad. 
YOGOSLAVIA 
The Yogoslav Government has also collaborated finan-
cially in the development of Power Projects in India. It ex-
n c 
tended two credit for a total sum of Rs. 284.8 mi llion^-'^for 
import of power generating equipment from that country. Both 
these credits carried an interest of 3 per cent per annum and 
were repayable over a period of 8 years .^ ^^ The credits were 
repayable in non-convertible Indian rupees which were to be 
utilised by the Yogoslav authorities for the purchase of 
Indian goods in accordance with the trade agreement between 
the two governments in force, The Yogoslav credits have 
contributed towards the development of many power projects 
in India. Yogoslav firm Termoelectro of Beogard supplied 
three power generating units of 15,000 KW. each for the Bara-
uni thermal power station in B i h a r T w o boilers of 150,000 
pounds were supplied by the Yugoslav firm "Djuro Djakovic" 
of Salvonski Brod for Ramagundam thermal power project in 
Andhra Pradesh and for Basin Bridge thermal power project in 
2 0 0 Tamil Nadu. Complete electrical and hydromechanical equipment 
235. Eastern Economist, New Delhi, Vol. 64, No. 10, March 7, 1975, p.593. 
236. External Assistance 1963, New Delhi, GOI, Ministry of Finance, 
Department of Economic Affairs: 1964, p, 76, 
237. Vyas, M,R, (ed.) i Survey of Indo-Foreign Collaboration, Bombay, 
Indo-Foreign Publications, 1963, part III, p. 10. 
230. Ibid., p. 134. 
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for the Matatila Hydro-electric power project (30 mw) in 
Uttar Pradesh was supplied by the Yugoslav firm "Metalna" 
239 
of Monibor. Two power generating units of 10,000 Kw. each 
were manufactured and supplied by Messrs "Rade Koncar" of 
Yogoslav for the installation at Jaldhaka hydro-electric 
Power project in West Bengal Periyar hydro-electric 
project in Tamil Nadu, one unit of 35,000 Kw. was supplied 
by messrs "Litostroj", while messrs "Metalna" supplied three 
3,000 Kw. power generating equipment for the installation 
at Sholayar hydro-electric power station in Kerala^'^^In addi-
tion to the above power projects Yugoslav credits also cove-
red the construction of Yamuna hydro-electric power project 
in Uttar Pradesh, for which 2 hydro-generating sets of 12,500 
Kw. each and two generating sets of 22,000 Kw each were obtai-242 ned from Yugoslavia. A total sum of Rs. 99.3 million or 
nearly 35 per cent of the total Yugoslav assistance to India 
was earmarked for the development of power projects in the 
243 
country. Table 5.11 shows the Yugoslav collaborated power 
projects in India. 
It is evident from table 5.11 that the Government 
of Yugoslavia has shown considerable interest in the deve-
lopment of power projects in India. The terms of Yugoslav 
loans have been relatively hard. The entire assistance from 
Yugoslavia has been 'project-tied' and 'source-tied'. Never-
theless, the repayment of the Yugoslav loans in non-conver-
table Indian rupees enabled India to import the power equip-
ment without foregoing her scarce foreign exchange or to 
239. Vyas, M.R. (ed,); Survey of Indo-Foreign CollaborationjPart III, 
op, cit., p, 11. 
240. Ibid., p. 11, , 
241. Ibid., p. 11, Also see, Indian Finance, Vol, LXXV, No. 19, Calcutta, 
May 15, 1965, p. 855. 
242. Ibid,, p. 11. 
243. Venkataraman, K.t Power Development in India, op, cit., p. 136. 
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detain the construction of power projects for want of ade-
quate foreign exchange. Thus, the "Rupee Trade" agreements 
between the two governments has prevented both sides to 
experience any adverse affect on their balance of payments 
position. 
TABLE -5.11 
YUGOSLAV COLLABORATED POWER PROJECTS IN INDIA 
Name of Project Location 
(District & 
State) 
Installed Cap 
(Megawatt). 
Barauni Thermal Power 
Project 
Matatila Hydel Power 
Project 
Ramagundam Thermal 
Power Project 
Basin Bridge Thermal 
Power Project 
Jaldhaka Hydel Power 
Proj ect 
Periyar Hydel Power 
Proj ect 
Sholayar Hydel Power 
Proj ect 
Yamuna Hydel Power 
Project 
Monghyr, Bihar 145 
Jhansi, U.P. 30 
Karimnagar, Andhra 100 
Pradesh 
Madras, Tamil Nadu 90 
Darjeeling, 27 
West Bengal 
Madurai, Tamil Nadu 140 
Trichur, Kerala 
Dehra Dun, 
Uttar Pradesh 
54 
355 
SOURCES: Compiled from Vyas, M.R. (ed.): Survey of Indo-Foreign 
Collaboration, Part III, Bombay, 1963, op, cit., pp. 
10-11; and Commerce - Annual Number 1977, Vol. 135, 
No. 3475, Bombay 1977, pp. 212-13. 
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HUNGARY 
Hungary is another East European country collabora-
ting with India in the development of energy projects. Under 
an agreement signed on June 15, 1966, the government of 
Hungarian Peoples Republic extended a credit of Rs. 250 mill-
ion out of which an amount of Rs. 75 million was earmarked 
as Supplier's credit to India for financing imports of coal 
mining and power - generating equipment from that country 
While the loan is repayable over 10 years, including a grace 
period of one year, it carries 2% per cent interest on the 
Government credit and 4% per cent per annum on suppliers 
credit?'^^ The above credit earmarked Rs. 3.3 million for the 
construction of Vir Hydro-Electric Power (9,000 Kw) in Pune 
district in Maharashtra. It carried 2% per cent interest per 
lannum repayable over 10 years including a grace period of one 
year.^'^^Two hydro-electric power stations in Kashmir were also 
erected under the above credit. Hydro-electric Power Stations 
for the erection at Gandarbal Hydel project and Upper SindhHydel, 
Project,both in Srinagar district in Kashmir, were supplied by 
the Hungarian Foreign Trade Enterprises "K0I4PLEX". 
In the sphere of coal development also, Hungary sup-
plied a good deal of mining machinery to India. Covered under 
the above credit, Hungary has supplied India complete shaft 
winding unit with semi-automatic underground and surface load-
ing and unloading stations for Singareni Collieries in Andhra 
Pradesh^'^® 
244. Eastern Economist, New Delhi, Vol. 64, No. 10, March 7, 1975, p. 594. 
245. See, Sharma, R.K.: Foreign Aid to India, op. cit., p. 78. 
246. Venkataraman, K.: Power Development in India, op.cit., p. 134. 
247. Vyas, M,R. (ed.); Survey of Indo-Foreign Collaboration, Part III, 
op. cit,, p. 17. 
248. Ibid., p. 17. 
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It is, thus, clear that within its capacity Hungary-
has also assisted India in the development of energy projects 
in India. Although Hungarian loan has been on harder terms, 
but being repayable in non-convertible Indian rupees it enab-
led the country to import the required power generating sets 
without forgoing her scarce foreign exchange or aggrevating her 
foreign indebtedness. 
RUMANIA 
Rumania is another East European Socialist country 
which has mainly collaborated tov7ards the development of 
petroleum explorating and refining industry in India. The 
government of People's Republic of Rumania have so far ex-
tended two credits for Rs. 237.5 million for financing the 
imports of design, plant and machinery and other necessary 
technical services tovzards the establishment of a public sec-
tor oil refinery at Nunmati near Gauhati in Assam.^ "^ ® The 
first Rumanian credit of Rs. 47.5 million, which was exclu-
sively for the construction of Indian Refinaries at Gauhati, 
carried 2% per cent interest per annum and was repayable in 
non-convertible Indian rupees to be utilised by the Rumanian 
authorities for the purchase of Indian goods in accordance 
with the Indo-Rumanian trade agreement in force. It was re-
payable over 10 years including a grace period of one year. 
The Second Rumanian credit of Rs. 190 million covered, inter 
alia, the import of oil field equipment from Rumania. The 
latter credit was extended in April 1968 on the same terms as 
252 discussed above. 
249. Eastern Economist, Vol. 64, No. 10, March 7, 1975, p. 594. 
250. See. Sharma, R.K.; Foreign Aid to India, op, cit., p. 78. 
251. Ibid, p. 78. 
252. Eastern Economist, Vol. 64, No. 10, March 7, 1975, p. 594. 
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Under an agreement signed between the Government of 
India and the Government of Rumania on October 8, 1958 at 
Bucharest envisaging the preparation of porject report, design 
manufacture of equipment and delivery of material and necess-
ary technical assistance etc. for the construction, creation 
and exploitation of Gauhati oil refinary, the Rumanian Govern-
ment extended a credit of Rs. 52.3 million at 25 per cent in-
253 
terest over seven years. The amount was later reduced to Rs. 
47.5 million at 2% per cent interest per annum over 10 years. 
On the basis of this agreement the Indian Refinaries Ltd. 
concluded a contract with Messrs "Industrialexport", a Ruma-
nian foreign trade organisation, for the construction of an 
oil refinery at Nunmati near Gauhati in Assam. To creat a 
basic core of skilled staff to the refinary in questign, a . 
number of Indian civil engineers and technicians took specia-
lisation courses in Rumania in the field of petroleum exploi-
tation and processing. The Gauhati oil refinary V7ith a capa-
city of 7.5 lakh tonnes of crude processing per annum was 
commissioned in 1962 by the then Prime Minister Jawahar Lai 
Nehru 
Rumania has also assisted India in the field of oil 
exploration and extraction. Covered by the above credits, 
India has imported oil drilling equipment from Rumania for 
the use in the oil-fields of Cambay, Jwalamukhi and Jullun-
255 
dur. The Rumanian made 5 D and 4 LD drilling rigs have 
produced good results in oil-fields exploitation. The Ruma-
nian government has also made available to India the services 
253. External Assistance 1964, New Delhi, 1964, GDI, Ministry of Finance, 
Department of External Affairs, p, 60; also see, Eldridge, P.J.: The 
Politics of Foreign Aid in India, Delhi. Vikas Publications, 1969, 
p. 123. 
254. Vyas, M,R. (ed,): Survey of Indo-Foreign Collaboration, Part III, 
op.cit,, p. 19. 
255. Ibid., p. 19-
Ill 
of Rumanian engineers, and technicians for the development 
of oil fields in India. 
It is, thus, discernible that Rumanian credits have 
been on hard terms. Nevertheless, Rumania has substantially-
contributed towards the development of a national oil indus-
try in India by relieving the foreign exchange constraints 
without aggravating strains on her balance of payments posi-
tion. 
POLAND 
Poland has markedly collaborated with India towards 
the development of coal-mining and power projects. To this 
end, the government of Poland have extended three credits for 
a total value of Rs. 381.6 million .^ ^^ The credits carry on in-
terest rate of 2% per cent per annum and were repayable over 
O JT 7 
a period of 8-12 years. Both the payment of interest and 
repayment of principal are made in rupees, which are utili-
sed by the Polish authorities for the purchase of Indian 
goods according to the provisions of the Indo-Polish Trade 
Agreement in force. 
Under an agreement dat^d May 7, 1960, the Polish 
government extended a credit of Rs. 231.5 million to India 
for financing the construction of Paras thermal Power Project, 
Bhusawal thermal power project in Maharashtra and Barauni 
258 
thermal power project in Bihar. This loan carried an inte-
rest at 2% per cent per annum and was repayable over 8 years 2 59 including a grace period of one year. Another credit of 
256. Eastern Economist, Vol. 64, No. 10, March 7, 1975, p. 593. 
257. Ibid, p, 593, 
258. Venkataraman, K.i Power Development in India, op. cit., p. 135; also 
see, Eastern Economist, Budget Number'-1981, New Delhi, March 20, 
1981, p. 749. 
259. Venkataraman, K.: Power Development in India, op. cit., p. 135. 
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Rs. 92.9 million, for the development and the expansion of 
the above projects and Koradi Thermal Power,Project in Maha-
rashtra was extended by the Polish government to India under 
an agreement signed on January 25, 1965?^° It carried 2% per 
cent interest over 12 years, including a grace period of 
261 
one year. Table 5.12 demonstrates the projects set up with 
Polish technical and financial collaboration. 
TABLE - 5.12 
POWER PROJECTS SET UP IN INDIA WITH POLISH COLLABORATION 
Name of Project Location Installed Capa-
(District and. city (Megawatt) 
State) 
Paras thermal Power Akola, Maharashtra 93.0 
Project 
Bhusawal Thermal Power Jalgaon, 62.5 
Project, Stage I Maharashtra 
Koradi Thermal Power Nagpur, 680.0 
Project Maharashtra 
Barauni Thermal Power Mondhya, Bihar 145.0 
Proj ect 
Total 980.5 
Source : Venkataraman, K.: Power Development in India, op. cit. p. 135 
and Commerce, Annual Number 1977, Vol, 135, No. 3475, Bombay, 
1977, pp, 212-13. 
It is clear from the above table that Poland has 
shown considerable aptitude towards the development of power 
260. Eastern Economist, Budget N\jmber-1981, op, cit. p. 749, 
261, See, GDI, Ministry of Finance, Department of External Affairs 
External Assistance - 1967-68, New Delhi, 1968, p. 56. 
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projects in India, more specifically, in Maharashtra. As a 
result of Polish collaboration, 835.5 megawatt of power 
generating capacity was added to Maharashtra to feed the 
growing industrial and agricultural needs of the State. It 
may be pointed out here that while the entire sum of Rs.92.9 
million was utilised for purchasing power equipment from 
Poland, Pv.s. 12. A million out of the earlier credit which was 
2 (S? repayable over 8 years, still remain unutilised. 
In addition to the foregoing power projects, the 
Polish government has also collaborated in the development 
of coal mining project in India. Under an agreement signed 
between the two governments on November 16, 1962, the govern-
ment of Poland extended a credit for Rs. 57.2 million for 
financing, inter alia, the development of the Jharia coal-
2 63 
fields in West Bengal. Accordingly,an agreement between 
the National Coal Development Corporation (now Coal India 
Ltd.) and the Polish Foreign Trade Enterprise "CEKOP" was 
signed for the preparation of Project report and supply of 
machinery and plant for putting up a complete deep shaft 
colliery in the Jharia Coal-field^ .^ "^  Obviously, Polish colla-
boration has resulted in increased coal production to meet 
the demand of coal-hungry industries and for feeding thermal 
power projects. 
262. Eastern Economist, Budget Number 1981, New Delhi, March 20, 1981, 
p. 749. 
263. Ibid, p. 749; also see, Vyas, M.R.; Survey of Indo-Foreign Colla-
boration, Part III, op. cit. p.5. 
264. Vyas, M.R. (ed.); Survey of Indo-Foreign Collaboration, Part III, 
op. cit,, p. 5. 
( i i i ) FOREIGN COLLABORATION IN POWER 
PROJECTS WITH OTHER COUNTRIES 
JAPANESE COLLABORATION IN ENERGY PROJECT 
Japan is another major collaboration in respect of 
energy development in India. Since 1958, Japanese Government 
has been extending Yen-Credit to India through the Japanese 
Export Import Bank for financing the imports of power genera-
ting and trasmission equipment for power projects as well as 
for the purchase of coal mining equipment from Japan. Obvi-
ously, the major part of financial assistance made available 
to India by Japan for the development of energy projects has 
been 'project-tied' and 'source-tied'. During the Second 
Plan all the Japanese loans for power projects were repayable 
over a period of 13 years with a grace period of 5 years, 
and carried rates of interest varying from 5.75 per cent to 
6.25 per cent per annum.^^^owever, during the Third Plan 
period, Japan extended the repayment period for its loans to 
18 years and reduced the rate of interest by 0.25 per cent^f® 
This shift was again reversed after the end of third plan, 
and Japan reduced the period of repayment ranging between 
10 and 13 years. The rates of interest on Japanese credits 
since 1966-67 varied from 5.25 per cent to 5.75 per cent per 
267 
annum In the recent years, there has been some improvement 
in the terms and conditions of Japanese financial assistance 
towards the development of energy projects in India. Presen-
tly, Japanese economic assistance is being channelled through 
the Overseas Economic Cooperation Fund (OECF). It is a 
265. Sharma, R.K.; Foreign Aid to India? New Delhi, Marwah.Publications, 
1977, p. 51, 
266. Ibid., p, 52, 
267. Ibid,, p, 52. 
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Japanese Government affiliate for extending official deve-
lopment assistance to developing countries, including India. 
The OECF has also established its office in New Delhi in 
1978. Since 1978 Japan is extending credits to India for 
the development of power projects as well as for the deve-
lopment of Bombay High Offshore oil exploration projects 
on comparatively softer terms and conditions. vrnile the 
interest rate has come down to 3.5 per cent per annum, the 
repayment period has been extended to 30 years including a 
268 grace period of 10 years. 
Going beyond the highlights on the terms and con-
ditions of Japanese credits, we now proceeds to analyse and 
appraise Japanese collaboration in the developments of vari-
ous energy projects in India. Under the various Yen credits, 
Japan extended loans,upto the end of the Third Plan, for 
Rs. 77.5 million for power projects and Rs. 479 million for 
power generating and transmission equipment These credits 
carry an interest of 5.75 to 6 25 per cent per annum and a 
repayment period of 13 to 18 years The above amount of 
Japanese credits was basically meant for purchases of power 
equipments from Japan and so represented 'suppliers credit.' 
The amount of Rs. 556.5 million extended by Japan to India 
for power development benefitted the construction of Durga-
pur Thermal Power Project (290 M-J) in West Bengal, Kosi 
Hydro-electric Power Project (150 M'J) in Bihar, Kuttiyadi 
Hydro-electric Power Project (75 MW) in Kerala, Umiam Hydro 
electric power project (54 MW) in Meghalaya, Gauhati Therm.al 
268. Eastern Economist, Vol. 71.,No. 6, New Delhi, August, 11, 1978, 
p. 784. 
269. Venkataraman, K. : Power Development in India, New Delhi, Wiley-
Eastern Private Limited, 1972, p. 140, 
270. Ibid,, p. 140. 
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Power Project (42 Ifv^J) in Assam and Jaldhaka Hydro-electric 
power project (27 M'J) in West Bengal^^^ Development of these 
power projects with the financial and technical assistance 
of Japan has invariably added to the power supply of the con-
cerned states, which has contributed to their industrial and 
economic development as well as encouraged the establishment 
of new industrial enterprises. As indicated above, Japanese 
credits for the Second and Third Plan power projects, which 
were extended to India through the Japanese Export Import 
Bank, were essentially 'hard-credits' carrying interest at 
5.75 per cent to 6.25 per cent per annum, and repayment 
period from 13 to 18 years. During the Fourth and the Fifth 
Plan period Japan continued to extend financial assistance 
to India for the purchase of equipment from Japan, but most 
of the credits from which purchases of power equipment took 
place have been for a 'variety of machinery'. The exclusive 
credits for power projects were extended by Japan through 
the Overseas Economic Cooperation Funds since 1978. 
Japan collaborated with India for the construction 
of the Nagarjuna Sagar Hydro-electric power project and exte-
nded financial and technical assistance to India in this res-
pect. Under an agreement signed between the two countries 
on June 13, 1978 and October 15, 1981 Japanese Government 
extended credits totalling Rs. 320.6 million to India for 
the construction of the Nagarjuna Sagar Hydro-electric pro-
272 
ject in the district of Nalgonda in Andhra Pradesh. This 
project has been designed for an installed power generating 
capacity of 420 megawatts in two stages. Under the first 
271. See, Venkataraman, K.: Power Development in India, op. cit. p.l35; 
also see. Commerce Annual Number 1977, Vol. 135, No. 3475, Bombay, 
1977, pp. 212-13. 
272. RBI Report on Currency and Finance for the year 1978-79, Bombay, 
RBI, Vol. II, p. 148. 
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credit of Rs. 175 million, Japan supplied four 105 megawatt 
hydro-generating units for the Nagarjunasagar project and 
met the other foreign exchange requirements under the above 
Yen credit. The project was executed by the Andhra Pradesh 
State Electricity Board. With the commissioning of the first 
stage of 210 megawatt in 1980, this power project has helped 
meet the growing industrial requirements of power in the 
state. In October 1981, the second credit of E.s, 145.6 
million was extended by Japan for the Nagarjunasagar Hydro-
project (Stage This credit was also used for the pur-
chase of two 105 megawatt hydro-generating sets from Japan. 
Both the above Japanese credits for the Nagarjunasagar hydro-
electric power project carry an interest of 2.75 per cent 
per annum and are repayable over a period of 30 years, in-
cluding a grace period of 10 years .^ '^^ The project has added 
510 megawatt power generating capacity to the State of Andhra 
Pradesh, and has supported the unretarded pace of industrial 
development in the state. 
Jaykwadi Hydro-electric power project with an ins-
talled capacity of 12 megawatts in Chandsagar district in 
Maharashtra is another Japanese collaborated project. Under 
an agreement dated March 22, 1978, Japan extended a credit 
of Rs, 27.1 million for meeting the foreign exchange compo-
275 nents of the project. The loan carry an interest of 3 per 
cent per annum and is repayable over a period of 30 years 
276 including 10 years as grace period. The terms of this 
273. RBI Report on Currency & Finance, 1982-83, Vol, II, op. cit., 
p. 158. 
274. Eastern Economist, Vol, 77, No. 4, New Delhi, July 24, 1981, p. 167. 
275. RBI Report on Currency and finance for the year 1978-79, Vol.II, 
Bombay, RBI 1979, p. 148. 
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credit also envisaged that it could be used to cover pay-
ments in respect of imports of power equipment from Japan 
and other members of the Organisation for Economic Coopera-
tion and Development (OECD) and developing countries. It 
was, therefore, not a 'source-tied' credit. 
Japan further extended a credit of Rs. 55.7 million 
to India for the implementation of Chandrapur thermal power 
277 
Station expansion project. Chandrapur thermal power project 
in Kamrup district of Assam, which was earlier financed by-
the USA had an installed capacity of 30 metawatts. Japanese 
assistance for this project envisaged the installation of 
one additional thermal power house with 30 megav/att capacity. 
The above mentioned project-loan is part of the 1,420 million 
Yen loan extended by Japan under the pledge made at the Aid 2 78 India Consortium meeting held in Paris in June 1979. 
In May 1982, $ 502.1 million were provided by the 
Government of Japan for financing the construction of 
Nanpara 'B' thermal power station in Uttar Pradesh?''^Earlier 
in March 1981, Japan extended a credit worth Rs. 83.3 mill-
ion for the construction of Western Yamuna Canal Kydro-Elec-
trie Power Project of 150 megawatts in Uttar Pradesh. It 
carries an interest of 3,5 per cent per annum and is repay-
able over a period of 30 years, including a moratorium 
period of 10 years. 
In October 1981, Japan extended four credits totall-
ing Rs. 370,6 million for financing the development of power 
277. Eastern Economist, Vol. 76, No. 14, April 3, 1981, p. 704. 
278. Ibid., 704. 
279. RBI Report on Currency and Finance for 1982-83, Vol,II, Bombay, 
RBI, 1983, p. 158. 
280. Ibid., p. 158. 
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projects in India, including the Nagarjuna Sagar Hydel power 
project mentioned earlier, The other three power projects 
benefitted with the Japanese foreign exchange loans include 
Lower Mettur Hydel Power Project (240 megawatts) in Salem 
district of Tamil Nadu, Lower Barpani Hydel Power Project 
(27 megawatts) in Assam and Hirakud Hydel Power Project (270 
megawatts) in Sambalpur district of Orissa. The amounts 
allocated to these hydel power projects were ; Lower Mettur 
Hydel Power Project, Rs, 158,3 million, Lower Barpani Hydel 
Power Project, Rs, 35,4 million and Hirakud Hydel Power 
281 
Project, Rs. 31,3 million. All the above credits bear an in 
interest of 3 per cent per annum and are repayable over a 
period of 30 years, including a grace period of 10 years. 
In February 1983, Japan extended a Yen credit worth 
Rs, 41,7 million for financing the imports of power equipment 
for the construction of a micro-hydel power project with a 
capacity of 33 megawatts in Tamil Nadu on similar terms as 
282 cited above. 
In the field of oil exploration and development, 
Japan has been extending capital and technical assistance 
to India since 1971, Japan extended a credit of Rs. 109.9 
million to India through the Japanese Export Import Bank 
for the purchase of oil-drilling equipment in respect of 
the Bombay High deep sea oil exploration project of the Oil 
and Natural Gas Corporation (ONGC) In February 1974, a 
281. RBI, Report on Currency and Finance for the year 1982-83, Bombay, 
RBI, Vol.11, p.158. 
282. Ibid., p. 158. 
283. RBI, Report on Currency and Finance for the year 1978-79, Bombay 
RBI, Vol. II. p. 160, 
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further amount of Rs, 5,6 millions was also provided by 
284 
Japan for the development of this project, These loans 
carry an interest of 5,25 per cent per annum and are re-
payable over 18 years, 
In view of the rising import bill for oil and 
oil products, India intensified its oil exploration opera-
tion in Bombay High Offshore oil-field. Japanese Govern-
ment again came forward to collaborate with India's oil 
exploration project at Bombay High, In March 1980, Japan 
extended a long-term credit to India worth Rs. 129.2 million 
o pc 
for the Bombay High Offshore Oilfield exploration project. 
This loan was channeled through the Japanese Overseas Econo-
mic Cooperation Fund (OECF). It carries an interest of 2.5 
per cent per annum and is repayable over 30 years, including 
a grace period of 10 years, Again in March 1981, Japan ex-
tended another credit of Rs. 179,2 million for the above 
286 
mentioned oil exploration project, This credit was utili-
sed for financing the imports of drilling rigs and other 
oil-equipments from Japan and other member countries of the 
Organisation for Economic Cooperation and Development (OECD) 
and developing countries. In February 1983, Japan extended 
another credit valued at Rs. 43,7 million for financing the 
import of offshore vessel from Japan for the Oil and Natural 287 
Gas Commission's deep sea oil exploration project. This loan 
carries 2^/4 per cent interest per annum and is repayable 
over 30 years, including 10 years of moratorium, It is, 
284. RBI Report on Currency and Finance for 1978-79, op. cit. p. 160. 
285. Eastern Economist, New Delhi, July 24, 1981, p. 167. 
286. Ibid., p. 167. 
287. RBI Report on Currency & Finance for 1982-83, Vol. II., -op cit 
p. 172, 
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therefore, evident that Japan has recently started collabo-
rating in the development of various power and petroleum 
projects in India on reasonably soft-terms and conditions. 
Table 5.13 displays the chronological account of Japanese 
financial collaboration in respect of energy projects in 
India, 
From the above table and the foregoing analysis of 
Japanese collaboration towards the development of petroleum 
and power projects in India, it is easy to discern that 
during the Second and Third Plan period, Japan extended 
'hard-credits' which were also 'source-tied'. Nevertheless, 
Japan gradually softened the terms and conditions of its 
loans and presently it has overwhelmingly started financing 
the development of energy projects in India. Since Japan 
ranks second among the industrially advanced countries, it 
stands in a position to extend still increased financial as 
well as technical assistance to India in respect of the 
development of energy projects. Since India's demand for 
energy is expected to be very high in the near future, oppor-
tunities to explore more technical and financial resources 
from Japan should be examined and diverted towards the deve-
lopment and strengthening of energy sector. 
AUSTRALIA ' 
The most notable feature of Australian assistance, 
financial and technical. is that it has been in a 100 per 
cent grant form and has been directed mainly toward the 
development of public sector, including energy projects. The 
financial/economic assistance from the Australian government 
has been channeled through the Colombo Plan Economic Develop-
ment Programme, Being in the form of grants, Australian 
economic assistance towards the development of power projects 
does not create any debt servicing problem for India. 
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The government of Australia has extended economic 
assistance for the development of power projects in India 
in the form of free supply of power equipment to cover the 
foreign exchange component of the concerned project, and 
the supply of agricultural commodities to be sold in Indian 
market to generate counterpart funds for financing the rupee 
costs of the project. Table 5,14 shows the projects built 
with Australian collaboration, 
TABLE - 5.14 
POWER PROJECTS BUILT WITH AUSTRALIAN COLLABORATION 
Name of Project Location 
(District 
Sc State) 
Installed Amount of 
Capacity grant 
(Megawatt) £A Rs. 
Mil- Mill-
lion ion 
1, Tungabhadra Hydel 
Power Project 
2. Ramagundam Thermal 
Power Project 
NagarjUnasagar Hydel 
Power Project 
Kurnool, 
Andhra 
Pradesh, 
72 
Karimnagar, 100 
Andhra 
Pradesh 
Nalgonda, 210 
Andhra 
Pradesh. 
4,41 72.8 
1.05 17.3 
0.58 6.2 
Total 382 6.04 99.7 
NOTE J Conversion into Rupees is at current rate of exchange, i.e. 
£ 1 = Rs. 16.5. 
SOURCES: Compiled from (1) Vyas, M,R. t Indo^^Foreign. Collaboration op.cit.,. 
Part II, p. 106, and (ii) Eldridge, P,J.i The Politics of Foreign 
Aid in India, op. cit., pp. 17-18 and 188-90. 
As is evident from Table 5.14 Australia has collabo-
rated towards the development of three power projects in 
India, all of which happen to be in Andhra Pradesh, Australia 
290 
extended a sum of £ A 4,41 million (Rs. 72.8 million) towards 
the construction of Tungabhadra Irrigation and Power Project 
in Andhra Pradesh. This assistance includes the supply of 
power equipment valued at £ A 40,569, earth removing equipment 
valued at £A 668,418 and the sale proceeds of Australian wheat 
and floor worth £A 3.7 million to meet the local construction 
ooo 
costs of the Tungabhadra hydel power and irrigation project. 
Besides contributing to the added power supply in the state, 
this project has also created irrigation facilities for the 
agricultural sector in Andhra Pradesh and Karnataka. 
For the Ramagundam Thermal Power Project in Karim-
nagar district of Andhra Pradesh, Australia supplied power 
generating and transmitting equipment worth £ 1.05 million 
n o g 
(Rs, 17.3 million) by way of an outright grant. Likewise, 
under the Capital Aid Programme of the Colombo Plan, the 
Australian Government supplied power equipment worth £A 
0.58 million (Rs. 9.6 million) for the Nagarjunasagar hydro-
electric power project in Nalgonda district of Andhra 
Pradesh. 
Thus, Australian collaboration in the form of out-
right grant of £ A 6.04 million (Rs. 99.7 million) has greatly 
assisted India in setting up three power projects with an 
aggregate installed capacity of 382 megawatts in the State 
of Andhra Pradesh, which in its turn has assisted the develop-
ment of industrial and agriculture sectors in the state. 
OPEC COUNTRIES 
During the Fifth Plan period the oil producing coun-
tries also came forward with foreign exchange assistance for 
288. Vyas, M.R. (ed.)j Survey of Indor-Foreign Collaboration, op.cit. , 
Part II, p. 106. 
289. See, Venkatararaan, K.; Power Development in India, op. cit., p. 133. 
290. See, Vyas, M.R.: Survey of Indo-Foreign Collaboration, op. cit., 
p. 106-7. 
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the development of oil and power projects in India. The 
noticeable feature of their collaboration is that they 
have extended interest free loans to India towards the 
development of energy projects. A brief discussion of 
the projects financed by the individual oil producing 
country/organisation is attempted in the following para-
graphs . 
OPEC SPECIAL FUND 
The Organisation of Petroleum Exporting Countries 
(OPEC), under an agreement signed on December 16, 1977, for 
the first time extended a soft loan of the order of $ 21.8 
million (Rs, 163.5 million, at post devaluation rate of 
exchange) for setting up the first phase of the Singrauli 
Super Thermal Power Project (420 Mli?) in Uttar Pradesh from 
the"Special Fund "created by the member countries in Novem-
ber, 1976 to assist the under developed and developing 
2 91 
countries. As in the case of the IDA credits, the above 
loan carries a service charge of 3/4 of one per cent per 
annum to meet the administrative costs and is repayable 9 Q9 
over a period of 50 years in convertible currency. This 
project is being executed by the National Thermal Pov^er 
Corporation (NTPC) and is designed to reach an ultimate 293 
power generating capacity of 1,060 megawatt. The first unit 
of 210 megawatt of the Singrauli Super Thermal Power Project 
has already been commissioned on February 14, 1982^.^^ This 
xentral project would, when completed, not only meet the in-
creasing demand of power for industrial and agricultural sec-
tor in Uttar Pradesh, but would also contribute to the neigh-
bouring states. 
291. Eastern Economist, New Delhi, Octobcr 7, 1977, p. 713. 
292. Ibid., p. 713. 
293. India 1983, op. cit. p. 303. 
294. Ibid, p. 309. 
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Under an agreement signed on May 18, 1979, the OPEC 
Special Fund extended a loan worth Rs. 150 million for 
financing the imports of capital equipment for the construc-
tion of Korba Thermal Power Project (540 megawatts) in Bilas= 
pur district of Madhya Pradesh?^^ VJhen completed^ this project 
would ease the growing industrial and agricultural demand for 
power in the State. This loan, which is repayable in free 
foreign currency, is interest-free and is repayable over 
50 years, including a moratorium period of 10 years. 
The OPEC Special Fund extended two foreign currency 
loans to India valued at Rs. 150 million and Rs, 225 million 
under the agreements reached on October 24, 1980 and May 21, 
1982 respectively,.for meeting the foreign exchange component 
toward the construction of Ramagundam thermal power project 
296 
in Andhra Pradesh. This project is being set up by the 
National Thermal Power Corporation, and is designed to reach 
a final capacity of 1,600 megawatts. The loan in question 
is on similar terms and conditions as already cited above. 
When completed, it would not only cater to the ever growing 
industrial and agricultural demand for power in Andhra 
Pradesh but also spare power to the nebouring states. 
Based on the foregoing terms and conditions, the 
OPEC Special Fund extended a loan valued at Rs. 1.05 million 
to India in December 1977 for financing the development of 
297 
Bombay High Oil exploration and extraction project. Another 
loan of 30 million dollars (Rs. 225 million) was extended by 
the OPEC Special Fund to India in January 1981 for the deve-
lopment of the Second Bombay High Petroleum exploration and 
295, RBI Report on Currency and Finance for 1982-83, Bombay, Vol.II, 
op, cit,, p. 160, 
296, Ibid^, p, 160. 
297, Reserve Bank of India, Report on Currency and Finance for the 
year 1978-79, Volume II, p, 162, 
293 
extraction project on the terms and conditions described 
2 9R 
above. Table 5.15 presents a chronological view of the 
OPEC Special Fund financed energy projects in India. 
It is obviously clear from table 5,15 that OPEC 
Special Fund being created by the Oil Producing and Expor-
ting Countries in November 1976, is rendering valuable 
financial assistance to India towards the development of 
energy projects. The significance of the OPEC funds does 
not lie only in its being on soft terms but also in the 
fact that these funds have enabled India to boost the domes-
tic crude production and save a substantial amount in forei-
gn exchange towards the imports of crude petroleum in the 
international market, which hitherto exercised severe strains 
on India's balance of payments. 
SAUDI ARABIA 
Under the agreement signed on June 2, 1977 between 
the Saudi Fund for Development and the Government of India, 
the former country extended an interest-free loan of Saudi 
Fviyals 353 million (Rs, 750 million) for financing the cons-
truction of Srisailam Hydro-electric power project with an 
installed capacity of 440 megawatt in the district of 
Kurnool and the Nagarjunasagar Hydel Project with an ins-
talled capacity of 510 megawatt in the district of Nalgonda, OQQ 
both in Andhra Pradesh. The above amount was latter redu-
ced to Rs, 589,5 million,the balance amount of Rs. 160.5 
million being cancelled.^°° 
298. See,, Eastern Economist, New Delhi, January 31, 1981, p. 712, 
299. See, Eastern Economist,- Budget Number 1978, New Delhi, March 20, 
1978, p. 749. 
300. RBI, Report on Currency and Finance for the year 1978-79, Vol.11, 
Bombay, R.B.I., 1979, p. 150. 
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In April 1981, another loan of Saudi Riyals 106 
million equivalent to US $ 32 million (Rs. 240 million) 
was extended by Saudi Arabia through the Saudi Fund for 
Development towards the construction of the Koel Karo 
Hydro-electric Power Project with an installed capacity 
of 710 megawatt in B i h a r T h i s project, which will be 
carried out by the National Hydro-Electric Corporation 
(NHEC), comprises the construction of two earth dams 
across the North Karo River and the South Koel River and 
the installation of two power stations. 
Ramagundam Super Thermal Power Project with a pro-
posed capacity of 1,600 megawatt is another project to be 
set up in collaboration with the Saudi Arabia. For this 
project, the government of Saudi Arabia has extended a 
loan of the order of Rs. 500 million on April 4 1984 
through the Saudi Fund for Development. This amount is 
to be utilised for financing the imports of relevant power 
generation and transmission equipment for stage III of the 
said project. 
All the above loans are interest free and repayable 
in convertible currency over a period of 50 years. Saudi 
funds are significant for the development of povjer projects 
in India in so far as they are supplementing the national 
efforts to build up the basic infrastructure for the sustai-
ned economic growth of India without causing much strain on 
301. Eastern Economist, Vol. 76, No. 17, New Delhi, April 24, 1981, 
p. 1082. 
302, See, Economic Times, Delhi Ed., April, 5, 1984, p. 8. 
* This was later reduced to Rs. 177 million (See, RBI, Report on 
Currency and Finace, 1982-83, Bombay, RBI, Vol. II, p. 160.) 
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her balance of payments, This is so because India is relie-
ved of the burden of interest payments on one hand, and has 
availed the facility of repayment of the principal amount 
over a longer period on the other. Such facilities in res-
pect of bilateral economic assistance in the form of long-
term loans are rare in the case of West as well as East Euro-
pean countries. 
KUWAIT 
Kuwait is another major collaborator among the oil 
exporting countries which started participating in the 
development of hydro-electric power projects in India since 
1976. Under an agreement signed on January 22, 1976, the 
Government of Kuwait extended a long worth Rs. 315 million 
to India for the construction'"of Kalinadi'Hydro-Electric 
Power Project in Karnataka. When completed^this project 
will add 910 megawatts to the installed power generating 
capacity of Karnataka, besides creating irrigation facili-
ties for hundreds of hectares of agricultural land in the 
state. The rist stage of 270 megavjatt of the project con-
sisting of two units of 135 megawatt each has already been 
completed and commissioned by March 15, 1982.^ °"^  
Kopili Hydro-electric power project with a capacity 
of 100 megawatt in Kamrup district in Assam is another Kuwait 
government financed project in India. Under an agreement 
signed on July 4, 1978, Kuwait extended a loan worth Rs. 
197.4 million to India for financing the setting up of the 
above project,^*^^ Kuwait extended a loan of /Rs , 336 million 
303. RBI Report on Currency and Finance for the year 1978-79, Bombay, 
RBI, Vol.11, p. 150. 
304. Ibid., p. 150. 
305. Ibid., p. 150. 
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on May 10, 1981, for financing the imports of power genera-
ting equipment for the construction of 210 megawatt Anapara 
Thermal Power Project in Uttar Pradesh,This loan was 
supplemented by another loan valued at Rs. 189 million made 
available to India on September 22, 1981 for financing the 
imports of coal transport and handling equipment for the 
above project.^®^ It is pertinent to state that like other 
oil producing countries, loans from Kuwait have been inte-
rest-free and are repayable in convertible currency over a 
period of 40 years. The significance of interest-free Kuwait 
loans to India is discernible from the fact that they have 
enabled the country to utilise its vast hydro-electric re-
sources, which hitherto remained neglected mainly on account 
of financial restraints. The total sum of Rs. 1037.4 million 
extended by Kuwait for the development of the above projects 
would add to 1220 megawatt of installed capacity in India, be-
sides creating irrigation facilities for agricultural land. 
ABU DHABI 
Abu Dhabi has also appeared as a partner in the deve-
lopment of a 108 megawatt capacity hydro-electric power pro-
ject in Dehra Dun district in Uttar Pradesh, Under an agree-
ment signed on July 6, 1979, Abu Dhabi extended a loan worth 
Rs. 192.2 million to India for financing the construction of 
3 0 8 
the Garhwal-Rishikesh-Chilla Hydro-electric Power Project. 
The Chilla Hydel Project with an installed capacity of 108 
megawatts is presently supplying electric power to the in-
dustrial enterprises in Western Uttar Pradesh as also to the 
agricultural sector for lift-irrigation purposes. 
306. RBI Report on Currency and Finance for 1982-83, Vol,II, op. cit. , 
p. 160. 
307. Ibid., p, 160, 
308. RBI Report on Currency and Finance for 1978-79, op. cit,, p. 146. 
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It is, thus, evident that with the realisation by 
the Arabian countries to invest their petro-dollar surpluses 
for the economic progress of the developing countries rather 
in treasury bills, property or landed estates in advanced 
countries such as the USA and the West European countries, 
they have recently started extending financial assistance 
for the development of public projects in developing count-
ries, including India. So far, India has benefitted from the 
Arab Oil exporting countries' financial resources for the 
development of seven power projects and Bombay High Oil fields. 
Since most loans from this source are on soft terms with long 
maturity period, India could benefit the most from these cre-
dits towards the development of hydel power projects requiring 
huge investments and longer gestation period. Efforts should, 
therefore, be made to avail of more financial assistance from 
Arab and other oil producing and exporting countries towards 
the development of hydel power projects in India. 
( i y ) INTERNATIONAL AGENCIES 
In addition to the countries mentioned above, agen-
cies like the International Bank for Reconstruction and Deve-
lopment (IBRD) and International Development Association (IDA) 
hold the lion's share in financing the development of energy 
projects in India. The World Bank and its soft lending affi-
liate IDA have overwhelmingly assisted India towards the cons-
truction of a number of power projects, and have also rendered 
financial assistance in respect of coal mining projects as well 
as oil exploration projects, While the world Bank is providing 
free foreign currency loans to India since 1950, the Interna-
tional Development Association started extending such long-
term loans to India only with the beginning of the third plan. 
The project-tied World Bank Group credits were utilised by 
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India for financing the imports of power generating equipment 
for the related power projects from the most viable source of 
supply without undergoing pressures as experienced in case of 
bilateral capital assistance from developed countries. Ue 
now proceed to appraise the role of the international finan-
cial agencies in respect of the development of various energy 
projects in India and gauge their desirability or otherwise 
towards the development of this inevitable sector of the eco-
nomy. 
WORLD BANK COLLABORATED ENERGY PROJECTS 
As already indicated above, the International Bank 
for Reconstruction and Development (IBRD/World Bank) has been 
financing the development of energy projects in India for the 
last 35 years. Unlike the 'Source-tied' financial assistance 
made available to India by different communist countries and 
East European Socialist countries for financing the imports 
of equipment for the related energy projects, the World Bank 
loans are not'source-tied'. India can freely utilise them 
for buying the required equipment from the global market. 
World Bank being operated on commercial basis, interest rates 
varying between 3.5 to 6.5 per cent per annum were intended 
to cover its cost of borrowings. The repa3nlient period of 
the World Bank loans generally varies from 10 to 30 years. 
Table 5.l6 shows the World Bank financed energy projects in 
India. 
It is evident from table 5,16 that the World Bank 
has been an important financier of imports of power genera-
ting equipment. In 1950, 1953 and 1958, the World Bank gran-
ted three loans amounting to Rs. 300.01 million for DVC pro-
jects. In 1959, the VJorld Bank financed the construction of 
Koyna hydro-electric power project in Maharashtra. The World 
Bank further extended loans for the constructidn of Ramagundam 
300 
and Farakka Super thermal power projects. The interest rates 
for these loans have varied from 4 to 11 per cent per annum 
as shown in table 5.16. 
The World Bank has also granted three loans valued 
at Rs. 911.31 million to help finance the establishment and 
expansion of a private sector thermal power project at 
Trombay in Maharashtra. In June 1965, the World Bank also 
extended a loan of Rs. 105 million (valued at post devalua-
tion rate of exchange) for financing the increase in genera-
ting capacity at Kothagudem thermal power project in Andhra 
Pradesh, from 120 megawatt to 540 megawatt. But the interest-
ing fact about this loan is that the first stage of the 
Kothagudem power project was financed by an IDA credit on 
softer terms than the World Bank offered. This mixed mode 
of financing was also, witnessed in subsequent loans value-
ded at Rs. 2625 million and Rs. 187 million for Ramagundam 
and Farrakka Thermal Power Projects respectively. This 
also pinpoints the fact that financing for power projects 
in India has followed no set pattern and has been received 
adhoc on the basis of availabilities and exigencies. 
As indicated in table 5.16 the World Bank has also" 
given a loan of Rs, 525 million (valued at post-develuation 
rate of exchange) to help the extension and inter-connection 
of electric power transmission facilities throughout India 
by financing imports of equipment and materials required to , 
complete nearly 8,000 miles (12,875 kilometres) of high 
voltage lines and about 300 power sub-stations. The loan 
was used by individual state Electricity Boards. It may be 
noted that, a condition of this loan was that the state 
electricity boards should revise the tariffs to bring in an 
adequate rate of return. 
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In addition to the power projects as shown in table 
5.16 the World Bank has also financed the development of coal, 
petroleum and natural gas projects. In 1961 and 1984, the 
I.B.R.D. provided freely convertible foreign exchange loans 
valued at Rs. 1,541^25 million (at post devaluation rate of 
exchange) for importing coal-mining equipment for the deve-
lopment of Korba and Singrauli coal mines in Madhya Pradesh. 
Development of these coal-mines has greatly helped in the 
establishment of coal-fired thermal power stations in the 
Eastern and Southern States. 
The World Bank has also provided financial assis-
tance for the development of offshore oil exploration and 
extraction project of the Oil and Natural Gas Commission 
(ONGC) at Bombay High. By the end of March 1983, it exten-
ded 5 credits in freely convertible foreign exchange valued 
at Rs. 8,533.5 million for importing oil prospecting and 
drilling equipments required by the ONGC for the Bombay 
High and Kuch-Kauveri offshore oil-fields as well as for 
Krishna-Godavari Petroleum Project, It is worth mention-
ing that by now the International Development Association 
has not extended financial assistance to India either for 
coal-mining or for oil production, both of them being 
equally significant for the economic development of a 
developing country like India. 
INTERNATIONAL DEVELOPMENT ASSOCIATION (IDA): 
The IDA, which came into existance in 1960 render 
financial assistance to meet the urgent needs of the deve-
loping countries with a per capita income of less than 
? 250 a year, has been financing the development of power 
projects in India since 1962, The International Develop-
ment Association is the soft lending agency of the World 
303 
Bank. The IDA credits are repayable over a period of 50 
years, inclusive of a grace period of 10 years. The IDA 
credits are repayable in 80 semi-annual instalments, the 
instalment being repayable after a moratorium of 10 years. 
Repayment of the IDA credits is made in terms of conver-
tible currency. The IDA credits carry no interest but 
only a Service charge of 3/4 of one per cent per annim 
to meet the administrative costs. Like the World Bank 
loans, the IDA loans are freely usable for purchase of 
electrical equipment in the international market. The 
significance of IDA loans to India is not only confined 
to the fact that they are interest free and repayable 
over 50 years with a grace period of 10 years, the IDA 
loans are also significant to India in so far as they are' 
in free convertible foreign exchange. Table 5.17 displays 
the chronological account of IDA loans for the development 
of power projects in India, 
It is evident from table 5.17 that the Interna-
tional Development Association (IDA) has overwhelmingly 
financed the power development programmes in India. By 
the end of 1982, the IDA loans for power projects totalled 
to Rs. 17,578.58 million. These credits were utilised for 
financing the imports of electrical equipment for Durgapur 
^Thermal Power Project (285 mw), Koyna Hydro-electric power 
project (800 mw), Kothagudem Thermal Power Project (240 mw) 
Bead Hydro-electric power project (990'mw), Singrauli ther-
mal power project (1,500 mw), Korba Thermal Power Project 
(420 mw), Ramagundam thermal power project (1,600 mw), and 
Farakka thermal power project (1,200 mw). Development of 
these projects has obviously benefitted the related states. 
In addition to the power project cited in Table 5.17, the 
IDA has also financed the extension -of power transmission 
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facilities throughout the country. The loans extended by 
the IDA for power transmission in India are to be used by 
individual state electricity boards, Thus, IDA has colla-
borated both in the fields of power generation and trans-
mission, and enabled India to vigorously undertake the 
construction of new power projects to cope with the rising 
industrial and agricultural demand for pov/er. 
Since many power projects are jointly financed by 
the International Bank for Reconstruction and Development 
(IBRD/World Bank) and the International Development Associa-
tion (IDA), it is pertinent to analyse the benefits arising 
out of the World Bank Group financed power projects. Table 
5,18 shows statewise additions to* the installed power gene-
rating capacity as a result of financial assistance rendered 
by the IBRD and IDA towards the construction of power pro-
jects in India. 
Table 5 18 clearly indicates that the World Bank 
Group has substantially contributed to the worth of elec-
trical power in India. The IBRD and IDA together provided 
India with freely convertible foreign exchange valued at 
Rs. 17,226.08 million as at the end of 1980 for the const-
ruction/expansion of power projects. Consequent to the 
availability of funds, several power projects came up in 
different parts of India. The IBRD and the IDA contributed 
6,968 megawatts of power generating capacity by way of finan-
cing the construction of the related power projects in India. 
The beneficiaries of the increased power, generating capacity 
were : Andhra Pradesh (1870 megawatt), West Bengal (1790 mega-
watt) , Maharashtra (1138 megawatt), Himachal Pradesh (900 
megawatt), Uttar Pradesh (630 megawatt), Madhya Pradesh 
(540 megawatt) and Bihar (100 megawatt). It is easily dis-
cernible that the World Bank and the I,D,A, collaborated -
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energy projects have directly benefitted the industrial 
and agricultural sectors of the respective states. Since 
the World Bank loans are growing 'harder' in terms of 
higher rate of interest reflecting the cost of its own 
borrowing in private capital markets, India should increa-
singly resort to the I.D.A, interest-free loans so as to 
minimise the already increasing strain on her balance of 
payments position in future. 
CONCLUSION 
Recapitulating the more important findings of the 
foregoing survey of Indo-foreign collaboration in the deve-
lopment of energy projects in India, it is unavoidable to 
conclude that India^has substantially gained in terms of 
economic infrastructure inevitable for her attempts towards 
rapid industrialisation and economic development of the 
national economy. The USA and VJest European countries hold 
a lion's share towards the development of a series of power, 
coal and petroleum projects in India. The USSR, and other 
East European countries have also collaborated in the deve-
lopment of energy projects in India on the mutually benefi-
cial basis, While the World Bank Group contributed sizable 
magnitude of financial assistance for the development of a 
number of energy projects in the country, the portion of 
foreign exchange extended by the International Development 
Association has only been on lenient terms. Among other 
Asian and Oceanic countries, Japan and the Arabian Oil pro-
ducing countries have helped India in the setting up of 
petroleum and power projects, while the terms of the former 
have been hard, the latter has offered financial assistance 
on softer terms to meet the imports costs of the related 
energy projects in India. 
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Most of the American and West European financial 
and technical assistance towards the development of energy 
projects in India has been repayable in foreign currencies 
bearing a direct adverse impact on our balance of payments. 
The same has been the case of Japan and the Arbian oil 
producing countries. Conversely, the USSR and other East 
European countries extended financial and technical assis-
tance to India, in respect of energy projects in terms of 
rupee payment having definite advantage over those repay-
able in foreign exchange currencies in so far as the for-
mer did not exert any strain on our balance of payments. 
Another important feature of foreign collaboration 
in respect of the development of energy projects in India 
has been that excepting the World Bank, the International 
Development Association, and the Arab countries, the grea-
ter portion of the capital assistance has been source-tied, 
which imposed restraints on Indians freedom to purchase in 
the cheapest market or in the market chosen by India in 
accordance to her economic policy,. This characteristic 
feature of foreign collaboration has been a significant 
cause for distortions or dislocations of our foreign trade. 
However, it is difficult to detect source-tying as it ope-
rates in a variety or ways like through contract agreements, 
trade agreements, etc. The most important motive for tying 
is the collaborating country's desire to penetrate into 
the Indian market in order to create long-term trade ties. 
Source-tying has definitely imposed additional costs bur-
den on India in so far as the prices charged by the colla-
borating countries in respect of electrical and other equip-
ment imports related the development of several energy pro-
jects has been higher by 10 to 15 per cent compared with 
prices in open international market!' This has but aggravated 
Finance and Development, IMF, Genewa, NO. 3, 1969, p. 14. 
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the mounting debt burden of India. On the whole, foreign 
collaboration has proved fruitful towards the development 
of energy projects in India, when viewed in the context of 
financial and technological gaps that existed in the coun-
try and the contribution of these projects towards the 
accelerated industrial and economic development of the 
country. 
Having surveyed, the impact of foreign collabora-
tion in the development of energy projects in India, it 
will now be our endeavour to conclude the findings of this 
study in the next chapter. 
CHAPTER - 6 
CONCLUSIONS AND SUGGESTIONS 
CHAPTER - 6 
CONCLUSIONS AND SUGGESTIONS 
This concluding chapter has been devoted to draw 
conclusions of this study on the role of foreign collabora-
tion in the development of energy projects in India within 
the limits indicated in the preface, and to suggest measu-
res to streamline the disturbing factors associated with 
external resources in this regard. 
The study has attempted to appraise the contours 
of energy development vis-a-vis the national demand for it, 
and has evaluated the real worth of foreign collaboration 
in the development of energy projects in India taking into 
account the (i) magnitude and terms and conditions of exter-
nal participation, that is, whether repayment of foreign 
loans/credits is to be made in Indian rupees or foreign 
currencies, the rate of interest charged thereon and the 
length of amortisation and moratorium periods; (ii) the 
character of foreign financial assistance in this regard, 
that is, whether foreign loans with regard to the develop-
ment of energy projects have been source-tied or otherwise 
freely usable to purchase the related machinery and equip-
ment in the international market at the liberty of our coun-
try, and (iii) the direct and indirect socio-economic benefits 
availed by India of such collaboration. While the basic find-
ing of the study has been that India has substaintially gai-
ned from foreign financial and technical resources towards 
the development of energy projects in India in absolute terms, 
we shall briefly discuss the general observations and conclu-
sions of the study along with suggestions at appropriate pla-
ces in the following pages. 
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Energy constitutes the basis of material prosperity 
of a nation in as much as the economic development of a 
modern industrial economy largely hinges upon the utilisat-
tion of energy resources. Obviously, shortage of energy is 
a barrier to economic growth, and a low level of energy con-
sumption is an indicator of under-development. Like many 
other developing countries, the annual per capita consump-
tion of energy in India is very low, and was much lower be-
fore the inception of the planning era in 1951, Keeping in 
viewthe crucial importance of an adequate and well-synchro-
nised development of energy resources for the accelerated 
pace of balanced economic development of the country, the 
Government of India provided a sizable portion of plan out-
lay Cor the development of fuel and power over the successive 
Five-year Plans (See Appendix-1), 
Considering the inevitability of adequate develop-
m.ent of energy resources as a stimulus co all-round econo-
mic development of the Indian economy on one hand, and given 
the existing financial and technological gaps on the other, 
it was found expedient by the Government of India to resort 
to foreign resources to undertake the gigantic programmes of 
energy development in India requiring massive investments 
and sophisticated technology often available with the deve-
loped countries of the world, Thus, foreign collaboration 
was conceived as an effective means to overcome the const-
raints of absence of adequate local manufacturing facilities 
and severe foreign exchange limitations to allow any adequ-
ate development of energy resources in India, 
Discernibly, in each of the five-year plan periods, 
the import of power generating machinery and mining equip-
ment has been an important constituent of the many foreign 
collaboration programmes. Undoubtedly, a portion of the 
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power generating equipment required for the setting up of 
power projects might have been imported as part of India's 
regular imports, but there are good many cases where such 
imports have been financed by foreign financial resources. 
India's dependence on foreign resources for power equipment 
can be judged from Appendix-2, It must be noticed that the 
figures cited in appendix-2 include not only the import of 
power generating and transmission equipment but also equip-
ment and machinery for establishment of heavy electrical 
plants in the country. Over the first three plans, the 
imports totalled Rs. 8,303,1 million and on an average about 
8 per cent of India's imports per annum. Britain accounts 
for nearly 40 per cent of the imports while West Germany and 
the USA contribute 15 per cent each. While Britain has been 
an important source all through, its share during the First 
Plan being 60 per cent. West Germany and the USA supplies 
began significantly only from the Second and Third plan, re-
respectively. Like the USA, Japan and the USSR have made 
significant supplies of electrical machinery and equipment 
only during the third plan. 
There has not been a set pattern in which foreign 
resources have been obtained for the development of energy 
projects in India, In some cases,,the relevant equipment 
and technical know-how have been part of a package of credit 
from the collaborating countries, and in others they consti-
tute the sole item of external assistance. Besides this, 
there has been a remarkable diversity of the sources of 
financial and technological inflows for the development of 
energy resources in India, probably unparalled in the 
history of any other country. There is a clear indicationn 
that the development of energy projects in India in collabo-
ration with overseas nations have been on ad hoc basis. The 
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terms and conditions of foreign loans, whether they are spe-
cifically for the setting up of energy projects or bigger in 
scope, have considerably differed among different countries 
and over different time periods. 
Another fact that emerges from the study is that 
India has received financial and/or technical assistance for 
the development of energy projects from as many as 21 out of 
the 24 countries extending economic assistance to India for 
shouldering her economic development, Of these, only a few 
countries like the USA, Canada, West Germany, Japan, the UK, 
the USSR, etc. have been the major sources of financial and 
technical assistance in respect of energy development in 
India, Obviously, these countries are not only economically 
sound but they are also technologically well-advanced in manu-
facture of power generation and transmission equipment as 
well as petroleum and coal-mining machinery. It is worth 
considering whether all the economic and technical assistance 
for the development of energy projects in India could not 
have been drawn from these advanced sources to avoid techno-
logical multiplicity and confusion as also consequent prob-
lems of maintenance, Admittedly, the dependence of India on 
external resources for developing the energy base of the 
country as a stimulus to rapid industrialisation and econo-
mic development has been the result of existing financial 
and technological gaps, but adhocism in negotiation for fore-
ign collaboration tov7ards the development of energy projects 
has resulted in a rather diffused picture with a number of 
countries providing simultaneously different technologies 
and financial assistance on varied terms and conditions. 
Further, the dependence of India on foreign resour-
ces for the development of fuel and power has also necessita-
ted the purchase of different types of power generating sets 
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and other related equipment of different technologies in 
as much as nearly 75 per cent of energy projects have been 
tied to specific credits requiring India to purchase the 
related equipment and services from the countries extending 
such loans. This, of course, inflicted upon the liberty of 
India to purchase the requisite equipment and machinery, 
from the cheapest market or from the market that suits her 
economic and national policies. Obviously, the prices of 
equipment imported with these project-tied and source-tied 
loans are also likely to have varied as between different 
energy projects and collaboration schem.es taken up simulta-
neously at a particular point of time, but no information 
is available ifi this regard. 
Another important feature of foreign collaboration 
in the development of energy projects in India has been the 
gradual expansion of loans repayable in foreign currencies, 
which have directly added to the debt servicing burden of 
the country creating severe strains on India's balance of 
payments, This is evident from Appendix-3 which reveals 
that all through since 1951-52 India has been experiencing 
adverse balance of payments position mainly due to heavy 
imports of capital goods for the development of heavy indus-
trial and energy projects and inability of the economy to 
increase exports. Of course, India has also enjoyed favo-
urable balance of payments position during the First Plan 
period due to Korean War boom, American recession of 1953 
and favourable monsoon at home resulting in a marked decline 
in foodgrain imports from abroad, but the sharp increase in 
invisibles during 1973-74 was due to the receipt of a fabu-
lous amount (Rs, 16,610 million) under an agreement with the 
US Government on the disposition of PL-480 and other rupee 
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funds. Similarly, the favourableness of our balance of 
payments position during 1975-76 is the result of stringent 
measures taken against smuggling and illegal payment trans-
actions, increase in earnings from tourists and increase in 
number of Indian nationals going abroad for employment. 
Thus, foreign financial assistance for the development of 
energy projects has obviously caused strains to our balance 
of payments position in so much as an overwhelming portion 
of foreign loans/credits was made available to India on hard 
terms and conditions imposing repayment of principal amount 
and interest in convertible currency over a short period of 
time. 
Till the middle of the third plan, most of the fore-
ign loan/credits made available to India for setting up ener-
gy projects were on harsh terms accentuating the debt burden 
of India. The problem of debt servicing has recently assu-
med serious proportions resulting in a substantial part of 
new inflows of foreign assistance for meeting these obliga-
tionsj thereby reducing net inflow of foreign resources for 
development purposes. It is indeed encouraging to note that 
over recent years the terms of foreign loans have gradually 
become soft in so far as interest rate structure and length 
of amortisation period have been liberalised by the count-
ries extending financial assistance to India for the develop-
ment of energy projects, 
India's dependence on foreign resources for the 
development of energy resources has also some times exerci-
sed indirect political pressures on the Government of India 
and has caused distortions to the planned economic develop-
ment of the country, Of course, such pressures have been 
implicit in the sense that India had to conform certain con-
ditions and criteria to be eligible for external assistance. 
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The World Bank review of India's economic development and 
the recommendation for devaluation of the rupee in 1966 is 
one such example of implicit pressure. The USA was then 
more explict exercising the pressure by promising more assis-
tance to India only if the rupee is devaluated. 
Another adverse effect of foreign collaboration in 
respect of the development of energy projects in India has 
been the low rate of utilisation of foreign resources tied 
to specific projects partly due to procedural delays and 
partly due to lack of experience. This delay has essentially 
resulted in lenthening the period of gestation of the foreign 
financed power projects leading to escalation in their cost of 
construction. (See Chapter 3, Table 3,8), 
Highlighting the general observationsin respect of 
foreign collaboration towards the development of energy pro-
jects in India, now we turn to narrate the specific conclu-
sions of the study in the following paragraphs. 
So far as the role of foreign collaboration in the 
development of energy resources in India is concerned, it is 
crystal clear that foreign resources, both financial and 
technical have substantially contributed and continu to 
contribute in laying and strengthening the energy base of 
India which constitutes the pre-condition for the economic 
development of the country within the defined national objec-
tives under the successive five-year plans. In terms of 
installed power generating capacity of the country as at the 
end of March 1983, foreign collaborated power projects account 
for 24,455 megawatt or 68.9 per cent of the All-India instal-
led power generation capacity. The magnitude of foreign 
financial resources has also been remarkable in this jrespect 
as may be seen in Annex-II. It is easily discernible from 
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Annex-II that foreign collaboration towards the development 
of energy projects has witnessed a boon to the accelerated 
pace of industrialization and all-round economic development 
of India in as much as it contributed to the basic input in-
evitable for the same. It can be noted from the above annex 
that industrially and economically stronger states in India 
are those which have increasingly exploited the various forms 
of energy resources mainly through foreign collaboration. 
Foreign financial and technical resources have, therefore, 
made a big dent in respect of energy development in India, 
and in stimulating the pace of all-round economic development 
of the country over the years since independence. 
The USA and West European countries being economi-
cally strong and technologically advanced, hold a lion's share 
in the development of energy projects in India. They toge-
ther made available to India a sum of Rs. 11,726.6 million 
or 31,2 per cent of the entire foreign economic assistance 
diverted to the development of energy projects in the country. 
In terms of installed power generating capacity also, these 
countries account for 15j791 megawatts or 34 per cent of the 
All-India power generating capacity as at the end of March 
1983. Although the contribution of the USA in this regard 
has been outstanding, but due to ideological differences and 
economic considerations India could no longer avail the 
American resources for the development of energy projects. 
Among Western countries,Canada, Britain, Netherlands and 
Switzerland have assisted India towards the setting up of 
energy projects. The West European countries followed, more 
or less, the same pattern of imperialistic design as that of 
the USA, difference in emphasis being resting on changes in 
circumstances and resources. The inflow of Western finan-
cial and technical resources undoubtedly assisted India con-
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siderably towards the development of many energy projects in 
the country. However, the stiff terms and conditions of 
Western assistance imposed heavy costs on India in terms of 
increasingly high debt-servicing charges, deteriorating the 
balance of payments and distortion of priorities, higher pri-
ces of western financed imports, delayed construction of the 
concerned projects and thereby raising their costs. The costs 
of Western resources did not increase due to the reasons as-
cribable to its providers, our westernised bureaucrats and 
policy makers played a big part in this. Inadequate and fau-
lty planning, corruption and nepotism have also been respon-
sible for the high costs of foreign collaborated energy proje-
cts in India. The high debt-sercie ratio of India is, there-
fore, not only the result of short and medium-term external 
loans for financing the development of energy projects at 
relatively high rate of interest till the middle of the Third 
Plan, but also due to our failure to manage for the repayment 
of foreign loans by building up an export base on war footings. 
The USSR and other East European countries with regard 
to the development of energy projects in India has been on leni-
ent terms and conditions in so far as the rate of interest has 
been relatively lower (i.e. 2% per cent per annum right from 
the beginning) and the repayment is to be- made in local curr-
ency, i.e. rupees, which are utilised for purchase of Indian 
goods in accordance with the trade and payments agreements in 
force at the time. Thus, Russian and other East European coun-
tries' assistance for the development of energy projects in • 
India has been almost exclusively in the form of goods and 
services, and self-liquidating in character. The feature of 
assistance has abstained India from further pressure on her 
already adverse balance of payments position. 
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In terms of external resources, the USSR and other 
East European countries account for 11,4 per cent or Rs. 
4277,16 million which enabled India to install 9,289 megawatt 
power generating capacity, besides raising the production of 
Coal and Petroleum. 
India has received considerable financial assistance 
from the World Bank and its affiliate, the International Deve-
lopment Association (IDA) for financing the construction of 
various energy projects in India. VJhile the loans extended 
by the IBRD were on hard terms as the rate of interest at 
v;hich they can borrow depend on conditions in the internatio-
nal capital markets which have shown a hardening tendency, 
the IDA provided loans to India for the setting up of energy 
projects at low rates, interest charges being only 3/4 of one 
per cent per annum. As a matter of fact, the above interna-
tional agencies being set up at the US initiative backed by 
other West European countries and controlled by them to a 
large extent through liberal provision of finance, voting 
system and the staffing pattern rendered limited financial 
assistance to India for the development of energy projects 
in pursuit to protect their (the USA and West European coun-
tries) economic interests. Moreover, the foreign exchange 
assistance made available to India by the World Bank group 
of organisation,particularly by the soft lending agency IDA, 
were mean to import the required equipment, machinery and 
components from the USA and West European countries^ as stich, 
assistance was needless for India with respect to the rupee 
trade zone, i.e., the USSR and other East European countries. 
Among other countries, Japan has been an important 
collaborator in respects of the development of energy pro-
jects in India mainly since 1978 and has gradually softened 
the terms and conditions of its loans in this regard, Japan 
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being second among the industrially advanced countries of 
the World, India should attempt to channelised more financial 
and technical resources from Japan for strengthening the 
energy base of the country to meet the still higher and inc-
reasing energy demands of the economy in future. Recently, 
the oil-producing countries like Saudi Arabia, Kuwait, Abu-
Dhabi and the Organisation of Petroleum Exporting Conutries 
(OPEC) have also started collaborating with India towards 
the development of power and petroleum projects on lenient 
terms and conditions. Since these countries have already 
accumulated fabulous petro-dollers and are -conscious towards 
transforming their economic structure, India being in a 
position to fairly meet their development requirements in 
terms of manufactured capital goods and technical know how, 
should attempt to mobilise more foreign exchange resources 
from the petroleum exporting countries and the OPEC Special 
Fund for the well synchronized development of the national 
energy sector. 
Taking an overall view of foreign financial colla-
boration in the development of energy projects in India, it 
is clear that the portion of foreign loans with longer matu-
rity period has been fairly high. The major portion of loan 
from the USA has been for 30-40 years right from the begi-
nning. All the loans from the IDA have been for 50 years, 
over the last decade or so, the maturity period of loans from 
West Germany & the UK has been 25-30 years. Similarly since 
1961 the maturity period of loans from Canada and Japan has 
also increased from 10 years to 50 and 25 years respectively. 
The overall rate of interest on foreign loans, excepting the 
IBRD,has also been progressively declining over years, 
which is particularly marked in respect of loans from the 
UK, Canada and West Germany. Of late, loans from the UK and 
Canada have been free of interest. Since 1975, all financial 
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assistance from the UK is in the form of outright grant. Loans 
from the USSR and other. Socialist countries of East Europe con-
tinued to be generally for 12 years and those from the IBRD 
for 10-25 years. 
Besides being tied to specific energy projects, the 
greater protion of foreign financial resources in this regard 
has also been 'source-tied', which imposed restrictions on 
India's freedom to buy the required equipment, machinery, etc. 
for the development of various coal, petroleum and power pro-
jects in the cheapest market or in the market that India would 
have chosen on grounds appropriate to her economic policy. 
The source-tied character of foreign financial collaboration 
has been, to a great extent, a cause of distortions or dislo-
cations of foreign trade of India. It is difficult to preci-
sely detect the extent of source-tied external assistance to-
wards the development of energy project in India because source-
tying has operated in variety of ways. Firstly, by virtue of 
agreements the collaborating countries imposed restrictions to 
spend the loaned funds for buying the power generating and 
other related equipments either from the designated sources, 
i.e., countries specified in the loan agreement by the lend-
ing country, as has been the case of Japanese loans and mainly 
from th6 collaborating country itself as has been the case of 
Western and Eastern loans. Secondly informal-tying has also 
been resorted to impress upon India that departure from the 
de facto tying by source in procurement of power generation 
and other related equipment would cause difficulties in 
continuing or even extending financial assistance in this 
respect as now apparently discernible in the case of the 
UK. Moreover, indirect - tying has also been effected by 
treating the financial assistance to India as part of an 
overall trade arrangement or by granting loans on the basis 
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of mutual exchange of goods and services as in the case 
of the USSR and other East European countries, The most 
important motive for source -tying is the collaborating 
country's desire to penetrate the India's market in order 
to create long-term trade ties. It is generally agreed that 
source tying characteristic of foreign economic assistance 
towards the development of energy projects in India has res-
ulted to the extent of 10 to 15 per cent ^ hike in costs , 
which India could have saved by purchasing the related 
equipment in the open international competitive market. 
Source-tying nature of assistance from abroad has, therefore, 
been responsible to a considerable extent for the mounting 
debt-burden of India. Besides resulting in higher import 
costs to India, source-tying has also caused delays in the 
execution of specific power projects in the country "due to 
delayed supplies of the related equipment, and thereby in 
raising the original cost of such projects. Moreover, souce-
tied loans from different countries have resulted in severe 
restrictions in respect of India's choice of power generating 
and other equipment and thereby in technological multiplicity 
and the counsequent problems of maintenance 
It is also evident from our study that hard terms 
and conditions of foreign loans for the development of energy 
projects in India have partly accentuated the heavy debt-
servincing burden of the country exerting presssure on India's 
balance of payments. Taking debt-servicing into account, the 
net capital inflow from abroad has considerably declined in 
India, Diversion of domestic resources for meeting repayment 
of foreign loans is eating up the available investible funds.! 
Majority of loans extended by foreign countries/international 
agencies were repayable in foreign currencies, This mode of 
]. Finance and development, IMF, No. 3, 1969, p. 14. 
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repayment has made the problem of debt-servicing more seri 
ous• not only because of the magnitude of the debt-service 
payment but also because of the necessity on the part of 
India to earn foreign exchange in the international market. 
Obviously, to an extent our failure to step up exports ade-
quately to meet the external repayments in foreign currencies 
has been an important factor responsible for the increase in 
debt-servicing burden of India. But more significantly, the 
hard terms and conditions of foreign collaboration have res-
ulted in landing India in a position where more foreign res-
ources are being sought for debt-relief. Several indicators 
of debt-servicing burden such as the ratio of debt-service 
to national income, domestic savings, tax revenue of the Cen-
tral Government and export earnings clearly show that the 
debt-servicing burden of India has considerably increased in 
recent past. £See Appendix 4 (b) 
Nevertheless, it is inescapable to conclude that 
foreign collaboration has not only enabled India to develope 
a number of power, coal and petroleum projects as a pre-
requisite and stimulous to the speedier industrial and econo-
mic development of the country, but has also considerably 
helped the economy to set up such gigantic enterprises as 
Bharat Heavy Electricals Limited, Bhopal Heavy Electricals, 
Mining and Allied Machinery Corporation for the manufacture 
of the related equipment v/ithin the country and save a consi-
derable portion of scarce foreign exchange earnings, which 
otherwise India would have to forgo for this purpose, T^ Jhile 
pre-dominance of tied-loans and stiff terms and conditions 
resulting in ever increasing debt-burden have not allowed 
India to reap full benefits of foreign collaboration, the 
following lines of action by the foreign collaborators may 
help India relieve strains on her balance of payments res-
ulting from debt-servicing burden j-
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-The countries extending financial assistance to 
India for the development of energy projects should re-
schedule the maturity period of past loans in order to ease 
the annual burden of debt-servicing on India. 
-Besides further softening the terms and conditions 
of capital assistance towards the development of energy 
projects in India, the collaborating countries and inter-
national agencies should relieve us from debt-service payments 
until the councerned energy projects are completed. In other 
words, they should postpone debt-service payment during the 
gestation period. 
-The Foreign collaborators, including the USSR and 
other East European countries, should further liberalise 
the terms and conditions of capital assistance extended by 
them for financing the development of energy projects in 
India by lengthening maturity periods and lowering interst 
charges, 
-In order to make debt-servicing easir for India, 
the foreign countries extending economic assistance to this 
country should liberalise their commercial policies. They 
should also give India fair access to their markets. 
-Since India has already built a fairly diversified 
industrial base for the production of machinery and equip-
ment required for the setting up of energy projects in the 
country, a growing part of foreign exchange assistance from 
aborad will be needed for importing the related materials 
and components in future. It is, therefore,desirable 
that as far as possible external assistance should not be 
tied to specific projects or sources of supply of the requ-
ired machinery and equipment. 
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-Loan Agreements in respect of energy projects 
should incorporate a 'tied repayment clause' signifying the 
purchase of Indian goods in appropriate amounts in repay-
ment of foreign loans 
-In sum, if foreign countries agree to extend untied 
loans for longer periods at lower rates of interest and also 
agree to accept, at least a part of debt-repayments in Indian 
currency rather than whole in foreign currencies, it will not 
only help India in adequate and well-synchronized development 
of energy resources inevitable for the accelerated pace of 
economic development of the country, but also help in sol-
ving the more strained problem of debt-servicing to a great 
extent and thus limiting the pressure on India's balance of 
payments. Simultaneously India should also make serious and 
persistant efforts on her part to earn more foreign exchange 
by stepping up her exports in the world market. 
It is often asserted that increased exports and/or 
import substitution can eliminate the need for foreign reso-
urces for strengthening the national energy sector. This 
assertion is only partially true In Indian context, trade 
can replace the need for external resources if more liberal 
trade policies and increased exports help to fill up the 
savings gap, But increased exports may not necessarily btidge 
the savings gap to the extent of increase in exports as the 
increased level of economic development would also lead to 
incresed need of capital and consumers goods. Nevertheless, 
increased exports would help in increased national production 
which, in turn,should lead to increased domestic sayings. 
This can, in course of time, help to reduce the extent of 
India's dependence on foreign resources for the inescapable 
development of adequate energy resource in the country, but 
it cannot replace external resources altogether. Thus, it 
is evident that India will have to depend on external resou-
rces for financing the development of energy projects for 
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some more years in future, 
Given the gigantic size of investments required 
for financing a mammoth energy development programme in 
India in order to meet the ever increasing energy demands 
of the economy vis-a-vis the existing finacial and technolo-
gical gaps limiting to achieve this goal as well as the 
declining trend in bilateral external assistance on economi(p, 
politicial and dimplomtic grounds, it is suggested that a 
seperate international agency for energy development be set 
up for procuring the required financial and technoligical 
resources to India and other developing countries of the 
world on soft terms and conditions as those of the Internat-
ional Development Agency (IDA). Since energy constitutes 
the basis for the economic upliftments of poor underdevelop-
ed nations of the world already under grip of different 
crises, it becomes imperative on the part of the richer 
and developed nations of the world that besides individually 
extending financial and technical assistance to the develo-
ping countries they should also increasingly support for 
the establishment of an independent International Agency for 
Energy Development for adequately finacing their requirement 
towards the development of energy projects. Further invest-
ment in energy projects being an attractive proposition for 
external resources, it is desirable that developed countries 
should contribute both financial and technoligical resources 
to the above agency for meeting the requirement of developing 
countries on liberal terms. 
On her part, India should..also make concerted 
efforts to increasingly develop and expand the domestic 
productive capacities of power generation, transmission 
and distribution machinery and equipment as well as mining 
and other related equipment for the development of many more 
energy projects in the country vithout depending much on 
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on imported ones. These, for the sake of impor-substi 
tution, which would ultimately improve and strengthen the 
debt-servicing capacity of India and ease strains on her 
balance of payments, attempts should continue to be made to 
attract foreign private capital and technology in the rela 
ted capital and technology intensive industries on terms and 
conditions which are in national interest Although the 
present policy of import-substitution has neither resulted 
in reduced dependence on external resources nor helped India 
in securing self-reliance, it can be hoped that a well-
conceived long-term import substitution policy backed by 
foreign collaboration in the related technology-intensive 
industries can lead to reduction in India's dependence on 
foreign resources and a high rate of saving and investmfent. 
Keeping in view the strategic importance of energy 
sector for the accelerated pace of India's allround economic 
development, every possible effort should be made to mobi-
lise more and more foreign resources on liberal terms and 
conditions. and concrete efforts at national level should also be 
made to raise the level of domestic savings through pushing 
the marginal rate of saving and divert the same for the 
development of energy projects in India. 
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APPENDIX - 1 
POWER DEVELOPMENT PROGRAMMES UNDER THE PLANS 
( M i l l i o n Rupees) 
P l a n P l a n A l l o c a t i o n A c t u a l E x p e n -d i t u r e 
F i r s t P l a n ( 1 9 5 1 - 5 6 ) 1 , 7 8 6 . 0 ( 7 . 5 ) ^ 1 , 4 8 8 . 0 ( 7 . 6 ) ^ 
S e c o n d P l a n ( 1 9 5 6 - 6 1 ) 4 , 2 7 0 . 0 ( 8 . 9 ) 4 , 5 2 0 . 0 ( 9 . 7 ) 
T h i r d P l a n ( 1 9 6 1 - 6 6 ) 10 , 1 2 0 . 0 ( 1 3 . 0 ) 1 2 , 5 2 3 . 0 ( 1 7 . 5 ) 
A n n u a l P l a n s ( 1 9 6 6 - 6 9 ) 12 , 1 2 5 . 0 ( 1 8 . 2 ) 1 1 , 8 2 2 . 0 ( 1 7 . 5 ) 
F o u r t h P l a n ( 1 9 6 9 - 7 4 ) 24 , 4 7 6 . 0 ( 1 5 . 4 ) 2 9 , 3 1 7 . 0 ( 1 8 . 6 ) 
F i f t h P l a n ( 1 9 7 4 - 7 9 ) 72 , 9 3 9 . 0 ( 1 8 . 6 ) 7 3 , 9 9 4 . 8 ( 1 8 . 7 ) 
R o l l i n g P l a n ( 1 9 7 9 - 8 0 ) 2 2 , 4 0 5 . 3 ( 1 8 . 7 ) 
S i x t h P l a n ( 1 9 8 0 - 8 5 ) 1 9 2 , 6 5 4 . 4 ( 1 9 . 8 ) -
( 1 9 8 0 - 8 1 ) - 2 6 , 5 6 8 . 4 
( 1 9 8 1 - 8 2 ) - 3 1 , 8 2 2 . 4 
( 1 9 8 2 - 8 3 ) - 3 8 , 2 1 3 . 8 ( R e v i s e d ) 
( 1 9 8 3 - 8 4 ) 4 5 , 3 2 1 . 9 -
NOTES : 1. Figures in bracket under this column are percentage share of the total provisional 
outlays under the plan. 
2. Figures in bracket under this column show the percentage share of total actual 
expenditure under the plan. 
SOURCES: Government of India, Ministry of Planning : INDIA - 1983, New Delhi, 1983. p. 219; 
and Basic Statistics Relating to the Indian Economy, 1950-51 to 1978-79, New Delhi, 
1980, p. 144. 
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INDIA'S FOREIGN TRADE 
(Rs in crore) 
Imports Exoorts To'a! Balance of (including Valuaof Trade re-exports) Forjijn TraJs 
1950-51 . 650-21 600 -54 1,250 -85 —49 -5: 1960-61 . 1,139-69 669 -22 1,791-91 -179 -47 1970-71 1.534-20 !,535-16 3.169-36 —99 -04 1972-7? . !,S07-44 1,970 -83 3,S3S -27 + 103 -39 1973-74 . 2,955 -37 2,523 -40 5.478 -77 —431 -97 197-(-75 . 4,518-78 3,328 -83 7,847-61 -1,189-95 1975-76 . 5,265 -20 4,0^2 -25 9,337 -45 1.222 -75 1976-77 . 5,073 -79 5,142 -25 10.216-34 -r68-46 1977-7S . 6,025 -29 5,404 -26 11,429 -55 —621 -03 197S-79 . 6,814-30 5.726 -26 12,540-55 — 1.088-04 1979-80 . 9,142-53 6ASi-76 15,701 -34 —2,683 -83 19S0-S1 . 12,550-29 6,710-71 19,271 -3) -5,849-58 19S1-S2 . 13,671 -26 7,802 -97 21,474 -23 —5,868 -29 1982-831 . 14,047 -28 8,637 -68 22,684 -96 -5,409 -6(1 
iPiovibional 
csJ 
O 
CO 
CO 
> 
i -
R U P E E S IN CRORE 
/ » 
* 
/ 
— 
IMPORTS 
\ 
/ 
•4 
ao s 
i t 
EXPORTS 
o> 
CO r— CO OS r— r— t— CO 1 1 1 1 1 t o <£> r~ CO o> r— f— r— 
CvJ 
1 1 oOi 
C f > 9 
SOURCE ; GOI» .Ministry of information & Broadcasting 
India 1983, New Delhi, 1983, pp.358-59. 
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INDIA'S BALANCE OF PAYMENTS 1951-52 to 1981-82 
(Million Rupees) 
Year Balance 
of Trade 
Net 
Invisibles 
Balance of 
Payments 
1951-52 - 2328 + 702 - 1626 
1952-53 - 311 + 913 + 602 
1953-54 521 + 995 + 474 
1954-55 - 931 + 991 + 60 
1955-56 - 1328 + 1395 + 67 
1956-57 - 4669 + 1541 - 3128 
1957-58 - 6390 + 1322 - 5068 
1958-59 - 4530 + 1260 - 3270 
1959-60 - 3049 + 1193 - 1856 
1960-61 - 4752 + 828 - 3924 
1961-62 - 3377 + 313 - 3064 
1962-63 - 4159 + 619 - 3540 
1963-64 - 4434 + 940 - 3490 
1964-65 - 6199 + 1679 - 4520 
1965-66 - 5667 + 769 - 4898 
1966-67 - 9958 + 599 - 8450 
1967-68 - 7882 - 161 - 8043 
1968-69 - 3731 + 79 - 3652 
1969-70 - 1784 - 386 - 2170 
1970-71 - 3177 - 137 - 3314 
1971-72 - 4382 + 367 - 4015 
1972-73 - 2510 - 6 - 2516 
1973-74 - 3786 + 16800 + 13014 
1974-75 - 9772 + 3328 - 6444 
1975-76 - 5665 + 8607 + 2942 
1976-77 + 3162 + 8240 + 11402 
1977-78 - 1075 + 14221 + 13146 
1978-79 - 10943 + 12668 + 1725 
1979-80 - 26838 + 24493 - 2345 
1980-81 - 58496 + 41930 - 16566 
1981-82 - 58683 + 35510 - 23173 
1982-83 - 54096 -
Source : Reserve Bank of India Bulletin, RBI Bombay, January, 75 
(1) RBI Report on Currency & Finance for the year 1982-83, vol. II,p. 
Sources: (1) RBI Bulletin, January 1975, Vol. II, p. 194; 
(2) India 1983: A Ref rence Annual, GOI, Ministyr of Information and 
Broadcasting, New Delhi, 1983,p.79 
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APPENDIX- 6 
PUBLIC DEBT OF THE GOVERNMENT OF INDIA 
(Million Rupees) 
Year Internal Public Debt Ex te rna l Public Debt Total Public Debt 
1950-51 20223.0 3203 .0 20543 .3 
1960-61 39780 .0 (49 .2 ) 7609 .6 (57 .9 ) 4 7 3 8 9 . 6 (56 .7 ) 
1965-66 56166.4 (29 .2) 25906.2 (70.6) 80072 .6 (40 .8 ) 
1979-80 243194.5 (76 .9) 99639 .6 (74 .0 ) 342834 .1 (76 .6 ) 
1980-81 308639.9 (20 .6) 112980.3 (11 .8 ) 421620 .2 (18 .7 ) 
1981-82 356536.6 (13 .4) 123277.4 (8 .4 ) 479814 .0 ( 2 . 1 ) 
1982-83 433771 .4 (17 .4 ) 137225.4 (10 .2 ) 570996.8 (16 .0 ) 
1983-84 493847.9 (12 .2) 153279.7 (11 .8) 
Average Annual 
Growth R a t e 2.91 2.97 2.94 
Note : Figures in b racke t show tha t p r e c e n t a g e growth in public debt of the 
Government of India over t he preceding per iod. 
Source: India-1983: A r e f r e n c e Annual. Government of India, Ministry of In fo rmat ion 
& Broadcast ing. New Delhi, D e c e m b e r 1983. p. 82. 
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APPENDIX- 6 
(a) EXTERNAL DEBT SERVICING BURDEN OF INDIA 
(Million Ruppes) 
Plan Amortisat ion Interest Payments 
First Plan (1951-56) 105 133 
Second Plan (1956-61) 552 642 
Third Plan (1961-66) 3056 2370 
Annual Plans (1966-69) 6066 3759 
Fourth Plan (1969-74) 15842 8608 
F i f th Plan (1974-89) 5701 3139 
1979-90 25254 12350 
1980-81 5822 2968 
Source : Economic Survey, 1980-81, p. 137 
(b) THE GRAVITY OF INDIAS DEBT-SERVICING BURDEN INTERMS 
OF PERCENTAGE OF (1979-80) : 
(1) Total External Assistance 
(2) National Income 
(3) Export Earnnings 
(4) Tax Revenue of the Cent ra l Govt. 
(5) Domest ic Savings 
64 .0 
0 .9 
16.2 
9 . 0 
4 . 6 
Source: Economic Survey, 1980-81, RBI Report on Currency & 
Finance, 1979-80. 
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PROGRESS OF INDUSTRIAL PRODUCTION IN INDIA,SELECTED ITEMS 
IV. 
I tem/Year (Jan.-Dec.) Unit 1970 1975 1978 1979 1980 1981 1982t 
Basic Industries 
1. Coal, including Lignite 000 Tonnes 77,243 98,753 105,586 107,109 113,634 128,440 134,976 
2. Iron ore 31,366 41.794 38,838 39,544 40,426 40,975 40,907 
3. Fertilisers faj 965 1,870 2,826 3,070 2,889 3,903 4.354 
4. Sulphuric acid 1,189 1,333 2,087 2,228 2,217 2,1.\1 2.076 
5. Caustic soda 361 443 548 565 549 612 613 
6. Bleaching powder (b) Tonnes 13,740 25,295 30,957 32,056 33,537 34,914 32,738 
7. Cement 000 Tonnes 13,956 16,234 19,626 18,270 17,803 20,908 22,652 
8. Finished steel 4,819 .5,506 6,492 6,157 5,537 6,758 6,701 
9. Aluminium (c) Tonnes 42,264 37,896 46,879 52,408 42,850 54,993 57,478 
10. Brass (c) „ 14,748 8,916 13,199 11,646 11,794 11,220 11,545 
11. Electricity (d) Million kwh. 54,948 75,672 100,886 106,054 108,387 121,102 129,514 
Capital Goods Industries 
12. Diesel engines (e) OO's 714 1,432 1,435 1,457 1,585 1,821 1,738 
13. Machine tools (f) Rs. lakhs 42,20 121,25 124,73 167,86 195,39 252,21 276,95 
14. Tractors Numbers 19,932 32,376 52,368 60,094 67,517 82,263 68,049 
15. Electric motors 000 HP 3,010 3,647 3,945 3,732 3,827 4,535 4,479 
16. Power transformers .. 000 k.v.a. 9,715 13,512 18,247 19,343 18,807 20,321 20,000 
17. Railway wagons (g) .. Numbers 11,976 12,228 10,694 11,265 11,395 16,535 14,880 
18. Motor vehicles (hi .. •• 85,716 66,048 90,334 101,141 113,149 148,997 1.52,264 
Inlermedlate Goods Industries 
19. Cotton spinning (x) .. Million Kgs. 965 988 1,136 1,139 1,286 1,282 1,192 
20. Jute manufactures (i) OCX) Tonnes 954 990 1,173 1,150 1,385 1,353 1.293 
(i) Hessian (j) 350 284 343 315 391 355 333 
(ii) Sacking.. 419 527 575 568 713 735 742 
21. Tvres (Automobiles) ik.) OOO's 3,661 5,240 5,973 b,m 6,686 7.149 7,591 
22. Man-made fibres /^y .. Tonnes 75,096 86,676 112,725 110,473 106,986 110,139 106.556 
23. Dye-stuffs (m) 5,138 5,465 7,794 7,429 6.920 6,850 6,812 
24. Paints and Varnishes.. 000 Tonnes 65 62 87 77 88 95 109 
25. Petroleum refinery products .. 17,172 20,184 23,877 26,360 23,797 27.580 .10.01.1 
Consumer Goods Industries 
26. Sugar (refined) (nl .. 000 Tonnes 4,279 4,746 6,556 5,614 3,849 5,179 8,452 
27. Tea (black) .. „ 419 487 564 552 575 563 561 
28. Hydrogenated oil (Vanaspati) „ 521 458 657 637 707 861 888 
29. Cigarette manufacturing Crores 6,293 6,006 7,091 7.858 7,656 8,828 9,740 
30: Cotton weaving 
(i) Mill sector (y) .. Million metres 4,157 4,032 4,234 4,154 4,176 4,084 3.076 
(d! Decentralised sector 3,696 4,002 4,074 4,227 5,371 6,712 4,582' 
f o o t w e a r (Leather) .. 00,000 pairs 155 158 114 134 124 143 130 
J i . Footwear (Rubber) .. 448 395 381 431 445 373 380 
33. Paper and paper boards (p) .. 000 Tonnes 759 813 1,006 1,047 1,113 1,205 1.240 
34. Penicillin M.M.U. 182 252 328 327 303 362 375 
35. Soap (q) 000 Tonnes 233 268 337 290 322 332 3.34 
36. Matches Billion sticks 238 189 217 200 201 217 215 
37. Radio receivers OOO's 1,771 1,542 1,931 2,031 1,919 1,671 1,564 
38. Bicycles 2,100 2,208 3,480 3,994 3,893 4,732 4,831 
M/ Total of Nitrogenojs and Pliosphatic fertilisers, (b) Stable variety only, (c) Sheets and circles up to March 1974 and rolled products 
after. (dl Covers r1i power stations owned by Public Utility Undertakings and two stations owned by industrial concerns, (el Total of 
..jlar and stationary types, (jfj Including furnaces upto April 1978 and thereafter others only, fgj 4 wheelers: both private and public 
•IS. fhj Automobiles (including tempo, three-wheelers) upto March 1974, and motor cars, trucks, buses, jeeps and land rovers thereafter. 
j .) i irce: I.J.M.A. upto 1977 and, thereafter. Jute Commissioner, Calcutta, ( j ) Includes canvas, (k) Relates to giant and other tyres. 
m Data relates lo (i) viscose filament yarn, (ii) Acetate yarn and fibres, (iii) Cellophane, (iv) Nylon filament yarn, (v) Polyester staple fibre and 
(vi) viscose tyre cord, it also includes saleable wastes, (m) Comprises vat dyes, solubilised vats, azodyes, sulphur black and napthols. hi) Cane 
sugar only, crop year November to October, (p) Total of writing and printing paper, wrapping paper, special paper and paper board, /if J Data 
relates to production of organised factories. M Includes blended yarn from 1977 onwar<&. Includes blended/mixed cloth from'1977 
onwards. * 
t Provisional. 
• 9 months total, 
© Figures relate to Stationary Types. 
SOURCE : RBI, Report on Currency and Finance for the year 1982-83. RBI, New Delhi, 1983, p. 24. 
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INDEX NUMBERS OF INDUSTRIAL PRODUCTION USE-BASED 
CLASSIFICATION 
Industr) 'Year (Jan.-Dec.) Welghf 1471 1976 1979 1980 1981 19K2 
19«2 
I. Basic Industries 
Mining and quarrying .. 
Coal(lih Itnliin; hi^iiiw) .. 
Manufacture of fertilizers 
Heavy inorganic chemicals 
Heavy organic chemicals 
Cement (Hydraulic) 
Iron and steel basic industries 
Non-ferrous basic metals 
Electricity 
II. Capital Goods industries 
Hand tools and small tools 
Specialised equipments 
Machine tools 
Agricultural Machinery 
— (tractors) 
Heavy electrical equipments-I-
Electnc motors 
Electrical cables and wires 
Rail load equipment 
Heavy \ehic les 
III. Intermediate Goods Industries 
Cotton spinning 
Jute textiles 
Tyres and tubes 
Synthetic resins and plastics 
Man-made fibres 
Dye-stuffs 
Products of Petroleum and l oal 
(petroleum refinery products) 
Bolts, nuts, nails, screws, springs 
chains, etc. 
Manufacture of mei'dl except 
machinery and transport 
equipment — others 
Dry ce Is 
IV. Consumer Goods Industries 
A. Consumer Durable Goods 
Electrical fans 
Telecommunication 
Motor cycles and bicycles .. 
B. Consumer Non-durable 
Goods .. 
Food manufacturing except 
beverages (excluding salt) 
T o b a c c o manufactures 
Cotton weaving (mill sector) 
Paper and paper productE 
Rubber foot-weai 
Drugs and pharmaceuticals 
Soaps and glycerine 
Electrical lamps 
General Index (crude) 
Note: (1) 
Jan. Feb. 
28 104 6 147 5 166 2 164 6 188 6 203 6 204 4 190 9 
9 69 101 0 136 8 148 5 144 2 170 1 187 8 201 0 193 0 
6 04 97 2 1.36 2 138 8 147 4 166 3 174 5 200 0 193 0 
1 3 9 122 2 227 6 328 6 324 7 416 2 461 6 455 0 413 6 
1 06 106 1 1.30 7 146 1 142 4 156 1 153 2 166 7 148 0 
0 S4 109 5 161 3 178 7 198 5 211 4 229 5 229 1 229 4 
1 17 107 0 1.33 9 1.30 3 127 5 146 2 162 3 149 1 140 5 
7 04 100 6 145 0 143 2 1.38 4 1.53 5 163 6 160 8 151 7 
1 80 111 .S 109 9 122 2 115 6 127 8 1.36 9 134 3 118 3 
9 23 107 2 160 0 193 0 197 3 220 4 236 0 231 3 211 6 
15 25 105 4 143 8 160 4 168 1 181 1 180 1 195 4 190.6 
0 61 105 5 1.50 5 170 8 176 2 168 6 172 1 163 1 163 6 
1 53 no 7 161 0 194 4 185 2 199 5 200 4 210 7 204 3 
0 54 131 2 142 8 157 3 162 0 185 1 196 7 240 4 209 7 
0 33 83 0 IH4 0 293 0 338 8 412 7 341 4 392 4 386 5 
1 48 103 8 146 0 199 1 193 6 209 2 205 9 260 6 222 3 
0 35 87 116 3 124 0 127 2 150 7 148 8 155 8 142 3 
0 85 113 0 121 4 112 3 124 2 1.36 6 115 9 127 3 112 2 
2 99 96 8 88 1 93 8 104 8 119 4 111 2 124 5 123 1 
2 54 106 2 97 0 120 1 131 9 160 0 162 8 167 8 176 2 
20 95 104 0 122 2 139 5 140 7 145 9 148 6 151 3 142 5 
6 24 91 3 109 8 118 5 122 6 125 6 117 9 130 0 110 9 
2 71 121 0 105 5 109 2 127 7 124 4 114 0 114 3 107 5 
1 43 112 3 133 7 161 1 170 1 179 1 193 4 197 0 199 7 
0 39 115 0 112 0 153 2 137 3 149 4 154 2 148 0 • 149 4 
1 19 104 7 164 0 181 0 179 4 194 0 204 5 227 8 202 7 
0 63 99 8 131 7 142 7 129 5 134 1 132 5 1-35 3 131 0 
1 62 106 1 124 8 153 4 1.37 4 160 6 174 8 161 5 158 2 
1 06 110 1 128 6 163 4 151 6 t.54 7 146 7 155 9 150 8 
0 79 106 0 141 4 163 9 141 3 138 9 172 4 140 3 138 8 
0 33 115 5 126 5 186 3 218 3 225 3 246 0 273 9 248 8 
31 52 103 4 118 4 135 3 135 9 147 0 155 5 174 1 163 3 
3 41 110 8 120 0 156 8 162 3 162 1 168 0 176 6 162 4 
0 24 124 5 151 3 236 3 260 6 265 0 258 1 246 2 2.30 2 
0 97 111 9 94 6 112 3 115 7 92 3 96 0 1.30 5 102 7 
0 75 97 0 174 1 213 9 236 1 252 7 277 7 287 1 265 8 
28 11 102 4 118 2 132 7 132 7 145 1 154 0 173 8 163 4 
7 53 98 1 111 0 129 6 127 8 141 2 170 3 206 8 197 6 
2 21 104 5 106 6 124 9 121 7 1.39 8 154 3 158 3 1.54 5 
5 34 95 2 99 6 96 9 97 3 95 7 72 1 89 4 65 0 
2 22 104 3 111 1 123 9 131 1 148 0 151 8 162 8 144 0 
0 44 99 7 94 2 92 1 98 4 85 5 85 7 89 5 84 5 
3 06 123 1 157 2 164 6 1.53 7 167 1 160 9 192 6 177 7 
0 65 112 2 114 5 1-35 8 136 8 144 9 145 4 156 5 132 6 
0 38 108 6 1.S7 8 194 1 206 7 241 6 260 9 274 8 255 8 
100 00 104 2 131 4 149 5 150 6 164 6 172 0 180 9 170 3 
The index numbers for the four groups viz., (i) Basic Industries// /; Capital Goods I n d u s t r i e s , I n t e r m e d i a t e O o o d s Industries and 
/iv/ Consumer Goods Industries havebeen derived inR-B l.bv combining the indices for the individual industries, constituting each 
group/sub-group, using the respective weights. Weights of individual industries may not add to that of group as only selected 
industries are shown. The General Index may not always be strictly derivable from the constituent group indices as the former 
takes into account the latest revisions isocl by the Central Statistical Organisation. 
(2) All data are provisional. 
SOURCE : RBI Report on Cmrrency & Finance for the year 1982-83, RBI, Bombay, 1983, 
p . 2 2 . 
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A G R I C U L T U R A L P R O D U C T I O N 
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( In Mi l l i on Uni ts 
Groiip/Coniniodit \ Lrnii 1955-"If. 1960-61 1970--'l 1971-72 1972-71 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 l979-80» 
1 2 4 s 6 7 8 9 10 11 12 13 14 
\ 1 ood grains TonnLS 69 . ?4 82 i^ i lOS 42 10s 17 97 01 104 67 99 83 121 30 111 17 126 41 III 90 108 85 
(</) Cereals 57 63 6 9 . 5 9 96 60 94 07 V i : 94 66 89 81 107 99 99 81 114 43 119 72 100 48 
Rii-c 28 (,S 34 60 42 21 43 07 19 25 44 c ; 39 s s 4S 74 41 92 52 67 53 77 42 19 
Wheat S .S7 11 00 23 S3 26 41 24 74 21 7^ 24 10 2S 85 29 01 H 75 35 51 31 56 
Jowai 6 74 9 90 .s 10 7 72 6 97 9 10 10 41 9 ^0 10 52 12 0'> 11 44 11 32 
Mai/c ' 14 4 12 7 49 S 10 6 19 < s '^ 6 7 26 6 3h 5 97 6 20 S 58 
l i i l ia > 46 •! 29 t, {)-- > 32 1 91 7 <52 1 27 s 7 t S Ss 4 71 5 57 4 . 0 5 
OIlKt C eic tis (. 77 6 6>) 6 9^ 6.4(1 > ^4 6 41 6 SS 91 6 11 7 25 7 21 5 80 
ib) Pulses 11 71 12 71 1! 82 11 OJ 9 91 10 00 10 01 11 04 11 36 11 97 12 IS 8 37 
ot whith 
Cirani 5 42 r. 26 s 20 ^ Os' 1 54 4 10 ? 01 s SS > 42 11 5 74 3 28 
H Non-1 o o d y a m - . 
(a) Oilseeds"* 
(5 major> 
s 50 6 87 9 20 S 75 6.86 S 8s S 9 91 7 82 9 00 9 35 8 Oh 
o f wljich 
Groundnii ls ^ 68 1 70 6 11 6 1,S 4 . 0 9 5 95 5 11 6 75 ^ 26 6 09 6 21 5 77 
Rapeseed wnd 
Mustaid 0 S6 1 35 1 'is I 41 I SI 1 70 2 2s 1 94 1 1 65 1 86 1 41 
(/') Sug.ucanc 
(m lerms oi 
gui) 7 a'! 11 41 12 9s 1! 61 12 76 14 41 14 72 14 41 Is 17 95 15 71 13 33 
( ( ) Coiton (lint) B a l e s ' 4 22 5 55 t 76 6 9-? 5 . 7 4 6 31 7 16 5 95 5 b4 7 24 7 96 7 70 
(d) Jule Ba1es+ 4 . 4 7 4 14 4 94 5 68 4 98 6 22 4 47 4 44 5 3<; 5 36 6 47 6 . 1 2 
(e) Mesla Uales^. 1 15 1 11 1 26 1 15 1 11 1 46 1 36 1 47 1 75 1 79 I 86 1 91 
( / ) Potato Tonnes 1 S6 2 72 4 M 4 S3 4 45 4 86 6 23 7 7 17 b 14 10 13 8 31 
' Hnal FsiiiiwttN 
•• Incluclcs majiH oiKa'cIs \ i : 
@Bale = 170 kps 
SOURCE : Economic Survey • 
giouiulnuib tapcseal and nnisuird vcs.iimmi, linseed >ind (.asioise-cd 
t B a l e = - 180ks!> 
1980-81, Ministry of Finance, GOI, 1981, p. 69. 
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INDEX NUMBERS OF AGRICULTURAL PRODUCTION 
( Triennium ending 1969-70 = 100 ) 
Crop/year (July-June) Weight 1970-71 1975-76 1977-78 1978-79 1979-80 1980-81 1981-82 
Rice 
Jowar 
33 98 107 4 124 7 134 7 137 5 108 3 137 2 137 1 
4 86 82 3 96 3 122 2 115 9 118 0 105 7 117 2 
Bajra 
Maize 
Ragi 
Small Millets 
Wheat 
Barley 
Cereals 
2 83 168 2 120 2 99 1 116 6 82 7 111 9 111 4 
3 06 126 1 118 8 97 7 101 4 91 6 113 7 110 6 
1 01 114 5 148 0 151 7 169 4 144 1 128 1 154 9 
0 81 109 6 104 6 112 5 102 9 78 .3 86 5 93 3 
12 16 132 1 159 9 176 0 1% 8 176 4 201 2 209 7 
1 34 % 6 111 0 80 4 74 5 56 5 79 8 70 0 
.. 60 05 114 1 128 8 137 3 143 6 119 9 143 1 145 8 
Gram 3 58 99 7 112 9 103 9 110 2 64 5 83 2 87 8 8 Tur 1 35 105 8 117 9 108 4 106 0 9 8 7 110 0 125 
Other Pulses 3 14 109 3 116 8 106 9 105 1 81 0 104 0 112 4 
Pulses 8 07 104 4 115 3 105 8 107 5 76 6 95 8 103 7 
T O T A L F O O D G R A I N S .. .. 68 12 112 9 m 2 133 6 139 3 114 8 137 5 140 8 
Groundnut 4 82 118 4 130 9 118 0 120 3 111 8 97 0 140 3 
Sesamum 0 62 128 2 109 1 118 4 117 0 79 1 101 119 
Rapeseed & Mustard 
Linseed 
1 73 132 3 129 6 n o 4 124 7 95 6 150 4 ® 150 
0 43 114 9 145 0 127 8 129 8 65 3 102 6 114 9 
Castorseed 0 11 113 4 119 0 180 9 191 6 189 3 170 2 251 8 
0 Saff lower .. 0 09 147 1 225 9 178 1 198 2 265 0 317 8 402 
Nigerseed 0 10 134 3 158 0 155 4 154 2 110 6 153 3 fii 159 n ® 
Coconut .. 1 87 108 9 104 5 97 1 102 8 101 I 101 
g t® 101 
Cotton Seed 1 19 85 3 106 6 130 6 143 9 137 3 126 140 1 (n) 
Oilseeds .. 10 96 116 1 123 8 116 5 122 4 108 5 113 0 ® 136 6 ® 
Cotton (Lint) 3 01 85 1 106 2 129 3 142 1 136 9 125 1 139 7 
Jute 0 81 99 6 89 5 108 1 130 5 122 4 131 2 137 4 
Mesta 0 15 113 7 127 0 154 4 160 5 162 7 142 2 136 3 
Sannhemp 
Fibres 
0 06 94 6 91 2 78 8 78 8 67 9 78 3 88 
138 
9 
4 03 89 3 103 4 125 2 139 5 133 6 126 3 4 
T e a 1 85 106 4 123 7 141 3 143 2 140 2 146 1® 146 
1@ 
Cof fee 0 24 170 1 129 6 192 8 170 4 230 9 182 9 239 0 
Rubber 0 19 127 1 190 2 202 9 186 8 205 0 211 4 211 1 
Plantation Crops .. 2 28 114 8 129 9 151 9 149 7 155 1 155 4 161 3 
Pepper (Black) 0 08 94 6 102 4 82 7 118 4 119 7 127 4 127 3 
ChiHies (Dry) 
Ginger (Dry) 
1 11 120 6 100 1 102 7 130 6 117 I 117 4 121 0 
0 07 151 9 227 5 266 2 282 2 263 9 315 7 311 6 
Turmeric 0 31 130 3 93 8 87 6 131 8 163 3 150 5 119 
Arecanuts 0 60 102 5 113 9 124 7 129 5 134 9 136 2 136 
Coriander 0 01 145 2 134 4 232 1 207 9 129 3 93 3 114 0 
Cardamom 0 13 100 0 167 7 145 1 161 6 158 3 177 7 174 5 
Condiments and Spices 2 31 116 2 100 9 101 2 123 3 134 7 136 5 133 7 
Potatoes .. 1 41 112 0 176 0 195 9 244 0 199 9 231 9 238 3 
Tap ioca ,. 
Sweet-Potato 
0 81 106 2 133 1 114 0 121 8 121 7 122 115 
0 43 97 5 104 5 91 7 93 7 75 8 85 7 ® 85 7 ® 
Bananas .. 1 11 91 5 107 5 133 9 143 8 144 0 146 3 146 3 
Cashew-nuts 0 21 105 6* 105 6* 105 6* 105 6* 105 6* 105 6* 105 6* 
Fruits and Vegetables 3 97 103 2 136 6 145 8 166 8 149 4 163 1 164 1 
Sugarcane (Gur) .. 
T o b a c c o 
7 01 106 4 118 2 147 3 129 0 107- 4 129 4 153 6 
1 14 JOl 8 98 4 138 8 127 7 123 3 133 3 146 8 
Guarseed 0 18 160 9 184 4 238 3 264 0 92 8 140 2 149 3 
Miscel laneous Crops 8 33 106 9 116 9 148 1 131 7 109 3 130 2 152 6 
T O T A L N O N - F O O D G R A I N S .. 31 88 108 6 120 5 131 9 135 5 122 2 130 1 146 0 
A L L C R O P S .. 100 00 111 5 125 1 133 0 138 1 117 1 135 1 142 5 
Note: Indices for 1981-62 are based on final estimates of production and are, therefore, liable to revision. 
* Previous year's data repeated pi ovisionally. @ = Provisional 
S O U R C E : RBI, Report on Currency and Finance, for the y e a r 1982-83, RBI, New Delhi, 1983, 
p. 20. 
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GROSS NATIONAL PRODUCT AND NET NATIONAL PRODUCT (i.e. National Income) 
Gross National 
Product at 
factor cost 
(Rs.crorcs) 
Net National Product 
at factor 
cost 
(Rs.crbrcs) 
Per capita Net 
National 
Product 
(Rs.) 
Index Number of 
Nci National 
Product 
Index Number of 
per capita Nel 
National Product 
Vear 
At 
Current 
At 
1970-71 
At 
Current 
At 
1970-7 J 
At 
Current 
At 
1970-71 
At 
Current 
At 
1970-71 
At 
Current 
At 
1970-71 
prices priccs prices prices prices prices prices prices prices prices 
1950-51 . 9J57 17469 8833 16731 2 4 6 . 0 4 6 6 . 0 100.0 100.0 100,0 100.0 
1951-52 . 9515 17841 9156 17086 250.8 468.1 103.7 102.1 102.0 100.4 
1952-53 . 9324 18483 8935 17699 2 4 0 . 2 475 .8 101.2 105.8 9 7 , 6 102.1 
1953-54 . 9993 19660 9601 18854 253 .3 497 .5 108.7 112.7 103 .0 106.8 
1954-55 . 9174 20190 8745 19328 226 .6 500 .7 9 9 . 0 115.5 92.1 107 .4 
1955-56 . 9720 20854 9272 19953 235 .9 507 .7 105.0 119.3 9 5 . 9 108,9 
1956-57 . 11209 21988 10723 21046 267 .4 524 .8 121.4 125.8 108.7 112,6 
1957-58 . 11237 21593 10701 20587 261 .6 503.3 121 .1 123.0 106.3 108.0 
1958-59 . 12650 23413 12023 22329 287.6 534 ,2 136.1 133.5 116.9 114.6 
1959-60 . 13090 23802 12429 22676 291 .8 532.3 140.7 135.5 118.6 114.2 
1960-61 . 13999 25424 13263 24250 305 .6 558 .8 150.2 144 .9 124.2 119 .9 
1961-62 . 14799 26293 13987 25039 3 1 5 . 0 5 6 3 . 9 158.3 149.7 128 .0 121 .0 
1962-63 . 15727 26834 14795 25414 325 .9 559 .8 167.5 151.9 132.5 120.1 
1963-64 . 17978 28210 16977 26746 365 .9 576 .4 192.2 159.9 148.7 123.7 
1964-65 . 21113 30399 20001 28808 4 2 2 . 0 607 .8 226 .4 172.2 171.5 130.4 
1965-66 . 21866 28791 20637 27103 425 .5 • 558 .8 233 .6 162 .0 173.0 119.9 
1966-67 . 25250 29081 23848 27298 481 .8 551 .5 270 .0 163.2 195.9 118.3 
1967-68 . 29612 31590 28054 29715 554 .4 587..^ 3 1 7 . 6 177.6 225 .4 126 .0 
1968-69 . 30293 32460 28607 30513 552.3 589.1 .323.9 182.4 224 .5 126.4 
1969-70 . 33521 34518 31606 32408 597.5 612 .6 357 .8 193.7 242 .9 131.5 
1970-71 . 36452 36452 34235 34235 632 .8 632 .8 387 .6 204 .6 257 .2 135.8 
1971-72 . 38972 37000 36573 34715 660 .2 626.6 4 1 4 . 0 207 .5 268 .4 134.5 
1972-73 . 42939 36599 40270 34191 711 .5 604.1 455 .9 204 .4 289 .2 129.6 
1973-74 . 53447 38410 50424 35967 870 .9 621 .2 570 .9 2 1 5 . 0 354 .0 133.3 
1974-75 . 62972 38857 59446 36*02 1005 .9 617.6 6 7 3 . 0 218 .2 408 9 132.5 
1975-76 . 66193 42586 62139 40079 1028.8 (-63,6 703 .5 2.W.5 41S .2 142.4 
1976-77 . 71826 4323^ 67362 40606 1093.5 f .59.2 762 6 242.7 •144.5 141.5 
1977-78 . 81105 46884 76109 44090 1210 .0 7 0 1 . 0 861 6 263.5 491 .9 150 .4 
1 9 7 8 - 7 9 . 86927 49646 81228 46636 1267.2 727 .6 919 .6 278.7 515.1 • 156.1 
1979-80* 96850 47407 90173 4432li 1378 .8 6 7 7 . 8 1020.9 264 .9 560 .5 145.4 
A N N U A L GROWTH RATES 
I'irst Plan Period 1.2 3 . 6 0 . 9 3 . 6 ( - ) i . o 1.7 
Second Plan Period 7 . 6 4 . 0 7 . 4 4 . 0 5 .3 2 . 0 
Third Plan Period 9 . 3 2 . 5 9 . 2 2 . 2 6 . 8 _ 
Three Annual Plans 
Period (1966-67 to 
1968-69) 11.5 4 .1 11.5 4 . 0 9 .1 1.S 
Fourth Plan Period 12.0 3 . 4 12.0 3 . 4 9 .5 1.1 
1974-75 . 17.8 1 .2 17 .9 1 .5 15.5 ( - • ) 0 . 6 
1975-76 . 5 . 1 9 . 6 4 . 5 9.K 2 . 3 7 . 4 
1976-77 . 8 .5 1.5 8 4 1.3 6 3 ( - ) 0 . 7 
1977-78 . 12 .9 8 . 4 1 3 . 0 10 7 6 . 3 
1978-79 . 7 . 2 5 . 9 6 . 7 5 . 8 4 . 7 3 . 8 
1979-80 11.4 f - ) 4 . 5 11.0 ( —)4.9 8 .8 . ( - ) f i . S 
•Quick cslimates. 
SOURCE : Economic Survey - 1 9 8 0 - 8 1 , Ministry of Finance, GOI, 1 9 8 1 , p . 6 5 . 
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APPENDIX - 20 
DOMESTIC SAVING AND DOMESTIC CAPITAL FORtlATION 
As per cent of gross 
domestic product at 
market prices 
As per cent of net 
domestic product 
Year Gross 
Domestic 
Saving 
Gross 
Domestic 
Capital 
Forma-
tion 
Net 
Domestic 
Saving 
Net 
Domestic 
Capital 
Forma-
tion 
1960-61 13.7 16.9 9.3 12. .7 
1961-62 13.1 15.3 8.4 10, , 7 
1962-63 14.5 17.1 9.6 12. ,3 
1963-64 14.4 16.6 9.8 12. , 1 
1964-65 13.6 16.2 9.2 12. 0 
1965-66 15.7 18.2 11.2 13, ,8 
1966-67 16.3 19. 7 11.8 15. 4 . 
1967-68 13.9 16.5 9.6 12, ,3 
1968-69 14.1 15.4 9.5 10, ,8 
1969-70_ 16.4 17.1 11.8 12. .5 
1970-71" 16.8 17.8 12.0 13, .0 
1971-72" 17.3 18.4 12.4 13 ,6 
1972-73^1' 16,2 16,9 11.3 11. ,9 
1973-74"!' 19.3 20.0 15.0 15, .7 
1974-75" 18.2 19.1 13.8 14, .8 
1975-76" 20.0 19.9 15.4 15. ,2 
1976-77'!' 22.0 20.4 17.4 15. , 7 
1977-78" 21.6 20.0 17.0 15, ,3 
1978-79" 23.9 23.7 19.2 19, ,0 
1979-80''' 21.2 21.8 16.1 16. .6 
* Revised, 
t Quick estimates. 
SOURCE : Economic Survey, 1980-81, Ministry of Finance, GOI, New Delhi, 
1981, p. 67. 
BIBLIOGRAPHY 
BIBLIOGRAPHY 
SURVEYS. REPORTS AND DOCUMENTS 
4. 
Economic and Scientific 
Research Foundation 
(India) 
Government of India, 
Ministry of Commerce 
Government of Indiaj 
Ministry of Commerce 
Government of India 
Ministry of Energy 
Government of India, 
Ministry of External 
Affairs. 
Foreign capital in India-1956 to 
I960. New Delhi, ESRF. 1965. 
Monthly Statistics of the Foreign 
Trade of India. Calcutta, Depart-
ment of Commercial Intelligence 
and Statistics, Monthly. 
Foreign Trade Statistics, New 
Delhi, The Author', Annual. 
Report of the Fuel Policy Committee^ 
New Delhi, Manager of- Publications , 
1975. 
Foreign Affairs Record (1961-1963) 
New Delhi, The Author. 1964. 
Government of India, 
Ministry of Finance 
7. Government of India^ 
Ministry of Finance 
8, Government of India, 
Ministry of Finance, 
Deptt. of Economic 
Affairs 
Report of the Committee on Utili-
sation of External Assistance. 
New Delhi, 1964. 
Economic Survey, Annual, 1955-83, 
New Delhi, 
External Assistance, Annual, 
1964-65 to 1982-83, New Delhi, 
the Author. 
Government of India, 
Ministry of Finance 
Government of India, 
Ministry of Irrigation 
and Power 
The Indo-U.S.A Technical Coopera-
tion Programme - Report, 1963. 
X'Jater Power Development, New Delhi, 
Publications Division, 1972, 
Government of India 
Ministry of Irrigation 
and Power 
Power Atlas of India, New Delhi, 
Publications Division, 1972 
373 
12. Government of India, 
Ministry of Irrigation 
of Power 
13. Government of India, 
Ministry of Irrigation 
and Power (Now Ministry 
of Energy) 
14. Government of India, 
Ministry of Irrigation 
and Power 
Electricity Supply Industry ; 
Salient Data. Delhi, the Author. 
Public Electricity Supply: All 
India Statistical Summary, Annual, 
New Delhi, The Author. 
Report of the Power Economy 
Committee. New Delhi, the Author, 
March 1971. 
15. Government of India, 
Ministry of Irrigation 
and Power 
16. Government of India, 
Ministry of Industry, 
DGTD 
Report of the Committee on Energy 
Survey of IndiT! New Delhi, 
The Author, 1965. 
Handbook of Foreign Collaborations 
New Delhi, The Author, 1980. 
17. Government of India, 
Ministry of Information 
and Broadcasting 
18. Government of India, 
Ministry of Information 
and Broadcasting 
19, 
2 0 . 
21, 
2 2 . 
Government of India, 
Ministry of Mines and 
Fuel 
Government of India^ 
Ministry of Planning 
Government of India, 
Ministry of Planning 
Government of India, 
Ministry of Planning 
India - A Reference Annual. 1951-
1983, New Delhi, the Author. 
India : Irrigation and Power Pro-
ject Problems ; Five Year Plans, 
New Delhi, Publications Division, 
1970. 
Agreement between Government of 
India and M/s Phillips Petroleum 
Co. of USA/Dunean Brothers and 
Co. Ltd. of Calcutta for Estab-
lishment of an Oil Refinary 
27th April. 1963 (Cochin.'K^ala) . 
New Delhi, the Author. 1963. 
Basic Statistics Relating to the 
Indian Economy. Annual, 1950-51 
to 1982-83, New Delhi, the Author. 
Statistical Abstracts of India 
1979. New Delhi, the Author, 19 79. 
Census of India, 1971. Census 
Centurary Monograph No. 7. An 
Indo-USSR Collaborative Study. i 
New Delhi, 1972, 
374 
23. Government of India, 
Ministry of Planning 
24. Government of India^ 
Planning Commission 
25. Government of India, 
Planning Commission 
26. Government of India, 
Planning Commission 
27. Government of india^ 
Planning Commission 
28. Government of India, 
Planning Commission 
29. Government of India, 
Planning Commission 
30. Government of India, 
Planning Commission 
31. Government of India, 
Planning Commission 
32. Government of India, 
Planning Commission 
33. Government of India^ 
Planning Commission 
34. Government of India, 
Planning Commission 
35, Government of India, 
Ministry of Production 
36. Government of'India, 
Ministry of Petroleum 
and Chemicals 
Statistical Abstract, New Delhi, 
Central Statistical Organisation, 
Annual. 
First Five Year Plan. New Delhi, 
the Author, 1952. 
Review of the First Five Year 
plan. New Delhi, the Author, 
i w ! 
Appraisal and Prospects of the 
Second Five Year Plan. New De'lhi, 
the Author, 1958. 
The Third Plan Mid-Term Appraisal; 
New Delhi, the Author, 1963. 
Draft Fifth Five Year Plan. 
New Delhi, The Author, 1978. 
Second Five Year Plan. New Delhi, 
the Author, 1956. 
Third Five Year Plan. New Delhi, 
the Author, 1961, 
Fourth Five Year Plan. New Delhi, 
the Author, 1970 
Fifth Five Year Plan. New Delhi, 
the Author, 1976. 
Sixth Five Year Plan New Delhi, 
the Author, 1981. 
Report of the Working Group on 
Energy Policy, New Delhi, the 
Author 1979. 
Establishment of Oil Refinaries 
in India: Test of Agreements with 
the Oil Companies, Delhi, the 
Author, 1956. 
Annual Reports. New Delhi, the 
Author, 
375 
37. Government of India^ 
Ministry of Petroleum 
and Chemicals 
38, Government of India, 
Ministry of Petroleum 
and Chemicals 
Formation Agreement between Government 
of India and National Iranian Oil 
Co. and Amco India Incorporated of 
the USA for Establishment of an "OTl 
Refinary at Madras. Nov. 18, 1965. 
New Delhi, The Author, 1966. 
Indian Petroleum and Chemicals Statis-
tics f Annual, New Delhi, the Author. 
39. Government of India, 
Central Statistical 
Organisation 
40. Government of India^ 
C.S,0,, Department of 
Statistics 
41. Government of India, 
Ministry of Steel, 
Mines and Fuels 
42. Government of India, 
Department of Labour 
and Employment 
43. Geological Survey of 
India 
National Income Statistics Estimates 
of Gross Capital Formation in India i i
1947-49 to 1980-81. (Duplicated). 
New Delhi, the Author, 
Monthly Statistics of the Production 
of Selected Industries of India : 
Calcutta, Monthly. 
Report of the Oil Price Enquiry 
Committee (Damle Report), New Delhi, 
the Author 1961. 
Indian Labour Statistics. Delhi, 
the Author, 1979. 
Coal Resources in India. Delhi, 
Publications Division 1970. 
44. Indian Institute of 
Public Opinion 
45. Indian Institute of 
Public Opinion 
46. Indian Investment Centre 
47. Industrial Bank of India; 
48. Indo-German Chamber of 
Commerce 
Monthly Commentary on India Economic 
Conditions. New Delhi, the Author, 
Monthly. 
Quarterly Economic Report, New Delhi, 
the Author, Quarterly, 
Investing in India, New Delhi, the 
Author, 1961, 
IDBI Annual Report for the year 
1978-79. Bombay IDBI, September 
1979, 
Indo-German Economic Co-operation. 
Bombay the Author. 1981. 
376 
49. International Labour 
Organisation (ILO) 
50. International Bank for 
Reconstruction and 
Development (IBRD) 
51. International Bank for 
Reconstruction and 
Development (IBRD) 
52. National Committe on 
Science and Technology 
53. National Council of 
Applied Economic 
Research 
54. National Council of 
Applied Economic 
Research (India) 
55. National Council of 
Applied Economic 
Research 
56. Organisation for Econo-
mic Cooperation and 
Development 
57. Punjab Haryana and 
Delhi Chamber of 
Commerce & Industry 
58. Reserve Bank of India 
59, Reserve Bank of India 
60. Reserve Bank of India 
: Year Book of Labour Statistics 
Geneva, Switzerland, the Author, 
1977. 
: Activities of the World Bank Group 
in India. Washington, DC, the 
IBRD, Information and Public Affairs 
Department, December, 1970, 
: India ; Economic Issues in the Power 
Sector. Washington, D.C,, The World 
Bank, 1979. 
: Solar Energy ; Promises and Challange 
Delhi, the Author, April 1974. 
: Development without Aid, Delhi, 
the Author 1965, 
Demand of Energy in India, New Delhi, 
the Author, 1966. 
; Impact of Rural Electrification in 
Punjab, New Delhi, the Author, 1967. 
! Flow of Financial Resources to Less-
Development Countries. 1956-63. 
: Power for Growth. 2 Vols., New Delhi 
PHDCCI, 1975. 
India's Balance of Payments, 1948-
1972 Bombay, RBI, 1963. 
Report on Currency and Finance, ' 
Annual^1950-51 to 1982-83, Bombay, 
RBI. 
Foreign Collaboration in Indian 
Industries-Second Survey Report, 
1974, Bombay, RBI, 1974. 
377 
61, United Nations 
62. United Nations 
63. United Nations 
64. United Nations Economic 
Commission For Asia and 
the Far East (ECAFE) 
65. United Nations Confe-
rence on Trade and 
Development (UNCTAD) 
World Economic Survey, Part I, 
New York, the Author, 1965. 
United Nations Statistical Year Book. 
1977, New York, the Author, 1978. 
United Nations Year book of National 
Accounts Statistics. 1977, New York, 
the Author, 1978. 
Economic Survey of Asia and the Far 
East. Bangkok, Annual. 
Technological Dependence : Its 
Nature and Consequences and Policy 
Implications. Geneva(Switzerland), 
the Author, 1976. 
BOOKS AND DIRECTORIES 
1. Arnold, H.J.P. 
2. Banerji, A.K. 
3. Behari, Bipin 
4. Berliner, Joseph S 
5. Billerbeck, K. 
6. Bose, Arun 
7, Byres, T,F. 
Aid for Developing Countries.. " Bobley-
Head. 1962. 
India's Balance of Payments. Asia 
Publishing House, Bombay, 1963. 
Facets of Foreign Aid. Bombay, Vora 
and Co., 1968. 
Soviet Economic Aid. New York, 
Frederick A, Praeger for Council 
of Foreign Relations. 1958, 
Soviet Block Foreign Aid to the Unde:;-
developed Countries ; An Analysis 
and a Prognosii^ Humburg Archives 
of World Economy. Humburg. 1960. 
Indo-British Big Business Deals. 
Peoples Publishing House, Bombay, 
1947. 
Foreign Resources and Economic 
Development. London, 1972. 
378 
8 Carter, J.R. 
9. Chandra, Dolaya 
10. Chandrashekhar, S, 
11. Chaudhuri, M.R. 
12. Chitale, V.P, and Roy M. 
13. Dagli, Vadilal (ed.) 
14. Dasgupta, B. 
15. Eldridge, P.J. 
16. Frledmann, W.G, and 
Kalmanoff, G, ( eds , ) 
17. Gupta, J,N. and Others 
(eds.) 
18. Gupta, K,R. 
19. Hazari, R,K, and 
Mehta, S.D, 
20. Handerson, P.D, 
21. Hunck, J.M. 
The Net Cost of Soviet Foreign Aid, 
New York, Praeger Publishers. 1971. 
The External Debt of the Government 
of India. Bombay:, Vora & Co., 1970. 
American Aid and India's Economic 
Development. New York, Frederick 
A. Praeger Publishers, 1969, 
Power Resources in India, New 
Delhi. Oxford & IBH, 1970. 
Energy Crisis in India. New Delhi, 
Economic and Scientific Research 
Foundation. 1975 
Infrastructure for Indian Economy. 
Bombay. Vora & Co. 1970. 
Oil Industry in India: Some Economic 
Aspects, London, Frank Cass. 1971. 
The Politics of Foreign Aid in India. 
New Delhi, Vikas Publications, 1969, 
Joint International Ventures. 
New York & London, Columbia Univer-
sity Press. 1961, 
Directory of Foreign Collaborations 
in India. Vol. I & II. Delhi, De 
Indiana Overseas Publicationsj1974. 
International Economics. Delhi, 
Atmaram & Sons. 1969. 
Public International Development 
Financing in India. Bombay. 
Asian Studies Press. 1968. 
India: The Energy Sector. Delhi, 
Oxford University Press, 1975. 
India's Silent Revolution : A survey 
of Indo-German Co-operation^Verlag 
Handelsblatt. 1958. 
379 
22. Islam, Nurul 
23. Irving, Brecher and 
Abbas, S,A. 
24. Jackson, B. Ward 
25. Kothari (ed.) 
26. Kust, M,J, 
27. Kidron, Michael 
28. Kotz, S. Stanley 
29. Kindleberger, C.P, 
30. Kumaramanagalam, S.M. 
31. Kojima, Kiyosh 
32. Lakdawala, D.T, 
33. Lewis, John P, 
34, Lokanathan, P.S. 
: Foreign Capital and Economic Deve-
lopment : Japan, India and Canada. 
Charles E. Tuttle Co., Rutland, 
Tokyo, Japan, 1960. 
Foreign Aid ans Industrial Develop-
ment in Pakistan. London, Cambridge 
University Press, 1972. 
; India and the West. London, Harish 
Hamilton, 1961, 
: Kothari's Economic and Industrial 
Guide of India ; 1982-83, Madras, 
Kothari, 1982. 
; Foreign Enterprises in India, Bombay, 
Oxford University Press, 1969, 
; Foreign Investment in India. London, 
Oxford University Press 1963. 
; External Assistance and Indian Eco-
nomic Growth. Bombay, Asia Publi-
shing House, 1967. 
! International Economics. Richard D. 
Irwin, Inc., 1953. 
: Coal Industry in India. Delhi, 
Oxford and IBH Publishing Company, 
1973, 
; Direct Foreign Investment, London, 
1978, 
! International Aspects of Indian 
Economic Development. London, 
Oxford University Press. 1951. 
; Quiet Crises in India. Bookings 
Institution, Washington, D.C,, 
1962, 
! .India's Energy Problems, New.Delhi, 
Indian Chamber of Commerce 1967, 
380 
35. Makhijani,A.and 
Poole, A. 
36. Malenbaum, W, 
Energy and Agriculture in the Third 
World. Combridge, Ballinger publi-
shing Company. 1975., 
East and West in India's Development. 
Washington, D.C, National Planning 
Association. 1959. 
37. Mathew, K.K. 
38. Mehta, Balraj 
39. Meir, Gerald M. 
40. Myrdal, G. 
41. Mukherjee, Sadhan 
42. Natrajan, L. 
43. Nurkse, P\.anger 
44. Pearson. L.B, 
45. Parikh. K.S. 
46. Pachauri, R.K. 
47. Poplai, S.L. 
Impact of Foreign Capital on"Indian 
Economy, New Delhi, people's publi-
shing House, 1966. 
India and the World Oil Crisis. New 
Delhi, Sterling Publishers Pvt. Ltd.. 
1974, 
International Trade and Development. 
New York, Harper and Row, 1965. 
Asian Drama, An Enquiry into the Pove-
rty of Nations, London^Allen and Lene, 
19 72, 
Who Really Aids India, USA or USSR?: 
A study in Contract of Economic Assis-
tance . New Delhi, Communist Party 
Publication. February, 1972. 
Amercian Shadow over India. Bombay, 
People's Publishing House Ltd., 
2nd Ed. 1956, 
Problem of Capital Formation in Under 
developed countries" London, Oxford 
University Press, 1958. 
Partners in Development. New York, 
Praeger Publishers . 1^9. 
Second India Studies -. Energy. New 
Delhi Macmillan, Co, of India Ltd. 
1976, 
Energy and Development in India. 
New York, Praeger Publishers, 1977, 
India and America ; A study of their 
Relations, New Delhi. 1969. 
381 
48. Pincus, John 
49. Rangappa, K.S.(ed,) 
50. Rao, V.K,R,V. and 
Narain, D, 
51. Rangaswami, Achal 
52. Sebastian, M. 
53. Sharma, H.C, and 
Singh, R.N. 
54. Sharma, R.K. 
55. Smil, Vaclar and 
Knowland, W.E, (eds,) 
56. Sethna, H,N, 
57. Swayambu, S. 
Aid and Development ; The Rich and 
Poor Nations. New York, 1979. 
Irrigation and Power in the three 
Plans. New Delhi, Publications 
Division. 1968. 
Foreign aid and India's Economic 
Development. Bombay. Asia Publish-
ing House. 1964. 
Directory of U.S. Assistance to 
India's Economic Development. 
New Delhi, USIS, iMst 
Soviet Economic Aid to India. 
N.V. Publications. 1975. 
Economic Development of India. Agra 
Sahitya Bhawan, iMOT 
Foreign Aid to India. New Delhi, 
Marwah Publications. 1977. 
Energy in the Developing World : 
The Real Energy Crisis. London, 
Oxford University Press. 1980, 
India : Atomic Energy. New Delhi, 
Publications Division, 1972, 
India : The Search for Power ; 
New Delhi, Publications Division 
1972. 
58. Tata Industries Pvt. 
Ltd. 
59. Times of India Press 
60, Tyner, Wallace E. 
61, Thornley, G,C. 
Statistical Outline of India 
Annual, 
Bombay 
Times of India Directory and Year 
book. Bombay, Calcutta, Delhi 
Annual, the Author, 
Energy Resources and Economic 
Development in India, Bombay. 
Allied Publishers, 1978, 
Power and Progress, Madras. Orien-
tal Longmans, 1962. 
382 
62. Thacker, M,S. 
63. USSR Embassy in India 
64. Venkataraman, K, 
65. Van Der Tak, H,G. 
66. Vennard, Edwin 
67. Vakil, C.N. 
68. Vyas, M,R, (ed.) 
v' 
69. Wilson, Mitchell 
70. Zinkin, Taya 
! Energy Production and Utilisation. 
Waltair, Andhra University, 1959. 
; Prospects of Economic Cooperation 
between USSR and India. New Delhi. 
Information Department of the USSR 
Embassy in India, 1978. 
; Power Development in India ; 
Financial Aspects. New Delhi, 
Wiley Eastern Pvt, Ltd,^ 1972, 
: Economic choice between Hydro-
electric and Thermal Power Develop-
ments . IBRD Occasional Staff 
Paper No. 1, Washington, D.C. 1966. 
; Government in Power Business. 
McGraw-Hill, 1968. 
; Development, Trade and Aid. Bombay-, 
Popular Prakashan, 1969. 
; Survey of Indo-Foreign Collaboration, 
BombaysIndo-Foreign Publication & 
Publicity Pvt. Ltd., 1963, 
I Energy, Madras, India Book House, 
1970. 
; Foreign Capital in India. Eastern 
Economist, Pumphlet No. 11; 
New Delhi, 1951. 
JOURNALS AND NEWS PAPERS 
1. AICC Economic Review. New Delhi, Fortnightly. 
2. Bhagirath, - Irrigation and Power Quarterly, New Delhi, 
Quarterly, 
3. British Industrial News. New Delhi, British High Commission, 
Monthly ^  
4. Bulletin of the Oil and Natural Gas Commission^ Dehra Dun, 
Monthly^ 
5. Capital, Calcutta, Weekly, 
383 
6. Commerce. Bombay, Weekly, 
7. Commerce. Pumphlet, Bombay, Monthly 
8. Data India. New Delhi, Press Institute of India, Monthly, 
9. Eastern Economist, New Delhi, Weekly. 
10. Economic and Political Weekly. Bombay, Weekly. 
11. Economic Times. Bombay & Delhi, Daily, 
12. Economic Weekly, The, Bombay, Weekly, 
13. Electrical India, Bombay. Monthly, 
14. Facts For You. New Delhi, Monthly. 
15. Finance and Commerce. Calcutta, Monthly. 
16. Finance and Development, New York, IMF, Monthly. 
17. Financial Express, Bombay & Delhi, Daily. 
18. Finacial Times, London,Daily. 
19. Foreign Trade Review, New Delhi, Quarterly. 
20. German News. New Delhi, Embassy of FRG, Monthly. 
21. Hindustan Times. The,New Delhi, City Edition, Daily, 
22. Hindu , The, Madras, Daily, 
23. Hindu Weekly Review, The, Madras, Weekly. 
24. Indian and Foreign Review, New Delhi, Fortnightly. 
25. Indian Economic Journal. Bombay, Manothly. 
25, Indian Economic Review, The,Delhi School of Economics. 
27, Indian Express, Delhi, Daily 
28, Indian Finance. Calcutta,Weekly, 
29, Indian Industries, Madras, Monthly. 
384 
30. Indian Journal of Commerce, Nasik, Quarterly. 
31. Industrial India. Bombay, Bi-monthly. 
32. Indian Journal of Economics. Allahabad, Quarterly. 
33. Irrigation and Power, New Delhi, Monthly, 
34. Japan Times, Tokyo, Daily, 
35. Journal of Finance, New York, Quarterly. 
36. Link, New Delhi, V7eekly. 
Lokudyog (Public Enterprises), New Delhi, Monthly, 
38. Monthly Commentary on Indian Economic Conditions. New Delhi 
Monthly, 
39. Nuclear India. Bombay, Monthly. 
40. Oxford Economic Papers. Oxford, Thrice-Yearly. 
41. Power Engineer, New Delhi, Monthly. 
42. Productivity Journal, New Delhi, Quarterly. 
43. Reserve Bank of India Bulletin, Bombay, Monthly, 
44. Seminar Reporter. New Delhi, Fortnightly. 
45. Soviet Review. New Delhi, Embassy of the USSR, Monthly. 
46. State Bank of India Monthly Review, Calcutta, Monthly. 
47. Tata Quarterly, Bombay, Quarterly. 
48. Times of India. The;New Delhi, Daily, 
49. United Commercial Bank Review. Calcutta, Monthly. 
50. Urja-Indian Journal of Energy, New Delhi, Monthly, 
51. Yojana, Delhi, Fortnightly, 
385 
ARTICLES 
1. Agarwal, S.M. 
2. Aiyer, R.P. 
3. Amin, R.B. 
4 Balasubramanium, M, 
5, Bandera, V, 
5. Bandyopadhyay, S.K. 
7, Batliwala, J. 
8, Barooah, D.K. 
9, Bhargava, P.K. 
10. Bratchenko, B. 
11. Chatterjee, P.K, 
^Larlger Aid to Solve Debt Servicing 
Problem", AICC Economic Review. 
Delhi, Vol. 21,September 15,1969. 
"Private Sector's Contribution to 
Power Development in India" Indian 
and Eastern Engineer, Bombay? No. 34, 
March 1956. 
"Self-reliance and External Resour-
ces". Industrial India. Bombay? 
Vol. 18, No. 5, May 1967, pp.17-21. 
"Role of Foreign Aid in India's 
Economic Development", Indian 
Finance. Annual Year Book, Calcutta, 
1966. 
"Tied Loans and International Pay-
ments Problem", Oxford Economic 
Papers. London. Vol. 17. 1965. 
"Thermal Energy Development in India" 
Constraints and Corrections : 
•Commerce. Annual Number - 1977, 
Bombay, 1977. 
"Impact of Foreign Private Capital 
on Indian Economic Development". 
Indian Economic Journal. Bombay, 
December, 1966. 
"Oil in India; Soviet Cooperation 
Explodes a Myth". Soviet Review. 
Delhi, December 1973. 
The Secret of Soviet Success in 
India',' New Republic. New York, 
December 26, 1956. 
"Growth of Soviet Indian Cooperation 
in Coal-Mining"Soviet Review. 
New Delhi, August 8, 1974, pp. 15-17. 
"Indias Repayment Problem". AICC 
Economic Review. New Delhi, Marc?l> 1, 
1967. 
386 
12. Dagli, Vadilal 
13. Donald, MacDougall 
14. Friedman, M. 
15. Guretovsky, A,D, 
16. Gupta, R. 
17. Ilyin, V. 
18. Johnson, L.J. 
19. Kanthi, M.S. et. al 
20. Kapoor, A. 
21. Krishnan, S. 
22. Kumar, S,S, 
; "A Policy for Energy". Commerce. 
Bombay, Vol. 135, No. 3475. 
: "The Benefits and Costs of Private 
Investments from Abroad: A Theori-
tical Approach. Economic Record. 
March, 1960. pp. 21-35. 
; "Foreign Economic Aid : Means and 
Objectives" Yale Review. Vol. 47, 
No. 4, June, 1956, 
• "Soviet-Indian Cooperation and 
Expanding Oil Fields of India". 
Soviet Review. Delhi. November,4, 
1974, pp. 44-46. 
; "All About Aid*". The Economic Weekly 
Bombay, Vol. 14, No. 32, June 2, 
1962. 
: "Soviet Aid and Indian Economic Deve-
lopment" . Indian Finance, Calcutta, 
Vol. 86, No. 17, October 31, 1970.-
pp. 465-66. 
; "Off-shore Drilling for Oil in India" 
Indian and Foreign Review, New Delhi, 
Vol. 7, No. 12, April 1, 19 70, p. 16.... 
: "Alternative Energy Sources", Econo-
mic Times, Bombay ,& Delhi, April 22, 
1976, 
: "Problems and Prospects of Foreign 
Collaboration in India" Eastern 
Economist. Delhi, Vol. 49, No. 12, 
September 22, 1967. pp. 529-33. 
; "A Case For !Jind Power Utilisation , 
Commerce. Vol, 135, No. 3775, Bombay, 
1975. 
: "Pace of Power Demand in India", 
Bhagirath, Delhi, Vol. 9, No. 1, 
1962, pp. 7-12. 
387 
23. Kumaramangalam, J.G, j 
24. Lakdawala, D.T. 
25. Lakdawala, D.T. 
26. Mahendra, R.G. 
27. Malaviya, K.D. 
28. Malaviya, K.D. 
29. Master, M.A, 
30. Pant, K.C, 
31. Prasad, Brahmanand 
32. Quareshey, Wasif Ali 
33. Qureshey, Wasif Ali 
34. Rao, K,L. 
35. Rosenstein-Rodan, P.N, s 
'•'Soviet Assistance for Coal Develop-
ment in India'"', Soviet Review. 
New Delhi, July 11, 1974, pp.51-53. 
"Foreign Capital and Economic Deve-
lopment ''in Development, Trade and 
Aid,ed, by C.N, Vakil and others, 
Bombay, Popular Prakashan, 1969, 
"Development and Foreign Aid". 
Indian Economic Journal Vo1. 14, 
1968. 
"Return of King Coal"j Commerce, 
Annual Number, 1977, Bombay, Vol.135 
No. 3475, 1977. 
"Massive Soviet Assistance to India's 
Oil Industry". Soviet Review. 
January 23, 1975, pp. 20-22, 
"How Real is the Energy Crisis?" ' 
Eastern Economist. New Delhi, Vol,64, 
No. 5, Jan. 31, 1975, pp. 213-14. 
"External Assistance for Five Year 
Plans". The Asian Economic Review. 
Vol. 3, No. 3, May 1961, pp.213-33. 
"Indo-Soviet Cooperation in Power 
Induatry", Soviet Review. Delhi, 
January 23, 1975. pp. 23-25, 
"Repayment Cost of Foreign Capital 
for the Indian Economy". Indian 
Economic Journal. Vol. 18, 1971. 
"Energy Crisis and Indian Economy", 
Financial Express, Bombay and Delhi, 
March 13, 1976, 
"Bio-gas plants and Rural Economy", 
Financial Express. Bombay & Delhi, 
January 13, 1977,. 
"Soviet Cooperation in Power Develop-
ment" Soviet Review. Delhi, August 12, 
1972, pp, 17-18, 
"Contribution of Atomic Energy to a 
Power Programme in India", Pricing 
and Fiscal policies (edited by the 
author)5 Allen & Unwin, 1964. 
388 
36. Santhanam, K. 
37. Saxena, M.P. 
38. Sharma, K.C. 
39. Shah, Manubhai 
40. Sharma, R,K. 
41, Sharma, R.K. 
42. Sharma, R.K, 
^3. Sharma, R.K. 
44. Steuber, F. 
45. Subramanium, K.K, 
46. Subramanium, K.K, 
"Foreign Aid has not been an Unmixed 
Blessing", Yo.jana, New Delhi, Vol.14 
January 26, 1970. 
"Development of India's Coal-Mining 
Industry with Soviet Assistance" 
Soviet Review. New Delhi, November 
6, 1975, pp, 33-34. 
"India's Public Debt Since Indepen-
dence". AICC Economic Review. Deli 
Delhi, March 1, 1969. 
"Foreign Aid in India's Development". 
Eastern Economist. I3ew Delhi, 
Vol, 14, January 26, 1970. 
"Costs and Benefits of Foreign Aid" 
Indian Journal of Economics. No. 215, 
April, 1974. 
"Terms and Conditions of External 
Assistance and their Impact on the 
Indian Economy". Indian Journal of 
Commerce. No. 96, September, 1973. 
"Grant Element in External Assistance 
to India", Indian Economic Journal. 
vol. 31, 31973. 
"Foreign Aid to India", Delhi, 
Socialist India. August 5, 1972. 
"Development Assistance!A Growing 
Concern for small Nations". The 
Economic Weekly (Special Number). 
Bombay. Vols. 28, 29 and 30, July. 
1962, pp. 1189-92. 
"Do Foreign Collaboration Agree-
ments Hamper Exports ?" Economic 
and Political Weekly, Bombay. 
"Policy on Foreign Collaboration : 
Need for change", Bombay. Econo-
mic and Political Weekly. October 
12, 1968, pp, 1591-93. 
389 
47. Subramanium, K.K, 
and Pillai, P. 
Mohanan 
48. Wali, B.M. 
"Implications of Technology Transfer 
in Export-Led Growth Strategy" Bombay, 
Economic and Political Weekly, 
October 30, 131b. 
"Tied Loans : Cost and Problems". 
Indian Journal of Commerce, No. 84, 
1970. 
